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Executive Summary and Key Findings 

This study was initiated by the North Dakota Legislature in HB 1012 (NDDOTôs budget bill). HB 1012 

directs the North Dakota Department of Transportation (NDDOT) to collaborate with the Upper Great 

Plains Transportation Institute (UGPTI) to study the impacts and potential implications in North Dakota 

of harmonizing truck size and weight regulations with states in the Western States Transportation 

Alliance regarding standard commercial truck envelope limits of 129,000 lbs. gross vehicle combination 

weight, or 110 feet in overall length,  or 100-ft. Cargo carrying length of a truck-tractor semitrailer and 

full trailer. 

The primary objectives of the study are to   

1. Conduct a comprehensive analysis of currently legal truck configurations in North Dakota,   

2. Analyze the effects of potential changes to current configurations and/or legal weight limits, 

including the use of double trailer combinations and tridem axle and spread axle tractor-semi 

trailer combinations. 

A comprehensive analysis determined the benefits and impacts for each existing and potential new (or 

modified) truck configuration studied. The analysis categories include the following:   

1. Legislative, regulatory, and enforcement issues 

2. Truck operating costs, energy efficiency, and any resulting air quality changes  

3. Safety, crash, and fatality risks  

4. Traffic operations impacts resulting from a change of legal truck sizes and weights 

5. Potential impacts to transportation infrastructure including pavement, bridge, roadway 

connectivity, and roadway geometry 

6. Potential changes to shipping origins, destinations, and mode choice (rail vs. truck)  

7. Regional economic models. 

These analysis categories served as the starting point for a comprehensive economic impact analysis, 

which considered the effects on statewide economic productivity and major industry groups. A public 

outreach effort coordinated with major industry group representatives and stakeholders throughout the 

state. Several major industry groups were also represented on the executive steering committee. 

Several scenarios were analyzed involving the Rocky Mountain Double (RMD) operating at 105,500 lbs. 

and the 129,000-lb. double trailer configuration; these scenarios included (1) movements on the National 

Truck Network in North Dakota, (2) movements in select corridors, and (3) movements over the entire 

highway system, including County Major Collector (CMC) routes. 

Key findings were as follows: 

¶ Truck harmonization would reduce shipper costs for shipments that can take advantage of 

increased loading, for both intrastate and interstate long-combination vehicles. Note that interstate 
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shipments would primarily benefit origins or destinations west and south of North Dakota 

because truck size and weight would still be limited by Minnesota regulations. Truck 

harmonization economic benefits for trucking within North Dakota are estimated to range from 

$140 million to $285 million per year.  

¶ The increased size and weight of trucks would reduce the number of trucks on the roadways.  The 

number of semi- and long-combination trucks carrying divisible loads would be reduced by 31% 

to 36%.  This reduction in travel would reduce diesel fuel tax generation at the state level from 

$2.9 to $5.1 million. The reduction in federal fuel tax is estimated to range from $3.1 million to 

$5.3 million per year.  The move to larger trucks would increase overall equivalent single axle 

load (ESAL) miles by about 2%. The increased ESALs yield a pavement impact in the range of 

$2.8 to $3.6 million annually. Some might consider this a negligible amount. 

¶ Bridge analysis due to increased truck weights yielded as much as $2.26 billion in statewide 

bridge replacement needs with approximately $716 million occurring on the state system. While 

bridges in North Dakota are exposed to trucks of this size from time to time by permit, it was 

assumed that the inventory rating should be used to assess the situation where these trucks are 

part of the normal traffic flow and a bridge could experience more than one of these loads 

simultaneously. Note that NDDOT was able to perform a detailed analysis of all state system 

bridges using AASHTO-VIRTIS software. 

¶ Local road connectivity issues include inadequate roadway intersection geometry to 

accommodate longer trucks that require larger turning radii, and increased traffic delay in urban 

areas and signalized intersections. A county and township road intersection geometric needs 

analysis yielded from $130 million to $306 million of impacts. Urban signalized corridors could 

be impacted as signal timing is adjusted to accommodate the starting of heavier trucks.  

¶ Agency and association impacts were identified for updating software, websites, printed materials, 

and staff for motor vehicle registration, permitting, and enforcement. The impacts are estimated 

to cost from $102,000 to $165,000 for software changes.  If the long combination vehicle permit 

was eliminated, it would reduce revenue by about $6,200 per year. Staffing impacts were difficult 

to predict.  

¶ The crash analysis and seasonal trip generation analysis were inconclusive due to a lack of data. 

Literature and other studies generally include speculation that fewer trucks with heavier loads 

will increase safety while others point out that heavier trucks take longer to stop and longer trucks 

need more passing distance.  Longer combination vehicles, however, generally have more 

braking axles to apply when stopping.  Studies regarding longer, heavier trucks have been mixed 

in showing the increased or decreased stopping distances. 

¶ Stakeholder outreach indicated commercial shippers would upgrade their fleets to take advantage 

of increases in allowable truck size and weights. Agricultural producers may be slower to upgrade 

their fleets for various reasons such as economics, shorter trip lengths, commercial driverôs 

license requirements for multi-trailer combination vehicles, and/or local road limitations. 

¶ Changing from North Dakota's existing exterior bridge formula to the interior/exterior bridge 

formula would reduce the allowable legal loads on a triple axle by 6,000 lbs. and would also 

increase law enforcement time required to verify a vehicle's legal weight. However, use of the 
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interior/exterior bridge formula would reduce confusion and improve efficiency of interstate 

trucking. Harmonization with the laws of surrounding states will increase the legal weight for a 

quad axle configuration in North Dakota.  Currently the legal weight on a quad axle 

configuration in ND is less than what South Dakota and Montana allow.   

Steering Committee Acceptance of Draft Report and Recommended Next Steps 

At the meeting on October 3,  a discussion was facilitated as to if there is a position that the Steering 

Committee should take as to the study results.  The following position statement was developed:   

The Committee has reviewed the UGPTI report and has determined that they can find no valid 

reason, to make any changes to the North Dakota Century Code, relating to laws that currently 

exist for divisible loads less than 105,500 pounds.   North Dakota already allows Longer 

Combination Vehicles to travel on specified corridors on a limited basis using a permit during the 

winter months.   If the Legislation is proposed to allow divisible loads up to 129,000 pounds 

annually, the federal bridge formula should be used for any roadway designated as such, for 

loads between 105,500 pounds and 129,000 pounds.   The change could be implemented with a 

prƻƎǊŀƳ ǎƛƳƛƭŀǊ ǘƻ LŘŀƘƻΩǎ ōǳǎƛƴŜǎǎ ƳƻŘŜƭΦ       The committee does not support an approach 

that would designate the entire system as a 129,000 pound system. 

Comment Period Results: 

On October 3, the study steering committee approved the draft report for release for public comments.  

During the comment period 7 comments were submitted to UGPTI on-line.  Six of the comments did not 

support the concept of longer and heavier trucks.  One comment supported the move to longer and heavier 

trucks but on an incremental basis as per the steering committee recommended next steps as shown in the 

previous section.  The comments are summarized in Appendix C. 

 

Literature Review ɀ Analysis of Similar Federal, Regional and State 

Studies 
 

Several past FHWA, USDOT, and state-specific studies were reviewed to identify potential practices to 

apply to this study.  The three most comparable studies were  

¶ Idaho 129,000 Pound Pilot Project - 2013 

¶ FHWA Comprehensive Truck Size and Weight Study ï 2015 

o Applicable Sections:  

Á Pavement Analysis 

Á Structure Analysis 
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Á Modal Shift 

Á Compliance Comparative Analysis 

¶ USDOT Western Uniformity Scenario Analysis ï 2004 

Idaho 129,000-Pound Pilot Project 

Purpose 

Idaho Transportation Department (ITD) prepared this report under the direction of the 2003 Idaho 

legislature. The legislature through HB 395 required a 10-year study of truck impacts on the state 

system (non-interstate). The study allowed trucks to operate at 129,000 lbs. through a special permit 

on 35 designated routes.   ITD was directed to report on changes to pavement and bridge performance 

and safety as a result of the pilot permitted traffic.      

Approach 

To determine the effects of increased loads on pavements, ITD allowed trucking companies to operate 

under a 129,000-lb. permit under the condition that they reported each trip. The allowance resulted in 

127 participating with 1,359 trucks.  ITD measured pavement rutting, cracking, and International 

Roughness Index (IRI) on the routes and compared the data to routes without the permitted trucks. 

Bridges were rated as per National Bridge Inventory (NBI), and bridges on the pilot study routes were 

compared to the non-pilot routes. Crash data were compared as well.     

Methods and Data 

As mentioned above, the methods used were empirical and did not involve any modeling. No projections 

of future traffic were used. Past records of heavier load base trips were used. The test routes that 

experienced traffic over the pilot period were measured at the end with respect to ride, rutting, faulting, 

and fatigue and compared with routes that didnôt experience the loads. 

Important Findings 

The study showed that the pavement and bridges of the routes that had experienced the heavier loads did 

not show any difference in pavement or bridge performance. 

Possible Ideas to Adopt in a UGPTI Study 

Due to the extended pilot study period versus the short NDDOT study period, there is very little to be 

adopted into the NDDOT study.  The measures depended on actual pavement and bridge deterioration over 

a multi-year period. No modeling was involved. The Idaho study does not seem to be relevant to the 

NDDOT study other than to show it as a case study.    

The study does provide an example of how regulatory change could occur gradually by creating a pilot 

period where only a few designated routes are allowed higher GVW and require users to register their 

loads so over a period of time, state and participating county road authorities could identify changes in 

infrastructure in comparison with control routes. 

Limitations of Idaho Study 
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No limitations seem to be relevant to our study. 

Sequel to the Idaho Study ï Idaho Implementation of the 129,000-pound Network  

As a follow-up to discussions with the steering committee, research and outreach was advanced with ITD 

to assess how they are advancing the 129,000-lb. concept across the state as a result of congressional action. 

In December 2015, the Omnibus appropriations bill provided the following section with respect to the 

Idaho interstate system:     

Å VEHICLES IN IDAHOðA vehicle limited or prohibited under this section from operating on a 

segment 

Å of the Interstate system in the State of Idaho may operate on such a segment if such vehicleï 

Å óó(1) has a gross vehicle weight of 129,000 lbs. or less 

Å óó(2) other than gross vehicle weight, complies with the single axle, tandem axle, and bridge 

formula limits set forth in subsection (a)" 

 Same axle weights and federal bridge formula as currently allowed by federal law 

 

Idaho has implemented a public and technical review based program for adding routes to the 129,000-lb. 

network. Not all Idaho state routes are posted at 129,000 lbs. Prior to July 1, 2013, trucks configured to 

increase gross vehicle weights from 105,500 lbs. to 129,000 lbs. were permitted on a select number of state 

highways in southern Idaho via a pilot project. Legislation approved in 2013 made those 35 specified 

routes permanent and provided authority to the responsible highway jurisdiction to allow gross vehicle 

weights up to 129,000 lbs. on additional specified routes. An Idaho Transportation Board subcommittee on 

129,000-pound truck routes was established in 2013 to address legislation related to gross vehicle weights 

up to 129,000 lbs. The subcommittee's charge was to develop the process to allow 129,000-lb. gross 

vehicle weights on additional state routes and then to review requests for these additional routes and make 

a recommendation to the full Idaho Transportation Board.  

Additional routes are allowed to be proposed by the public and these are reviewed for safety, geometrics, 

pavement, and bridges. Public input is requested and a public hearing is held regarding the proposals.  

In follow-up discussions with Idaho Motor Carrier Services, it was found that all routes that have been 

approved for 129,000-lb. trucks continue to require permits. The permits are not trip or route specific. 

Customers can obtain an annual Up to 129K permit from the Idaho Overlegal Permit office, Port of Entry 

weigh stations, and also via the web at trucking.idaho.gov.  The annual permit is specific to the company 

and power unit.  The annual permit allows for movement on all current designated routes and is valid for 

any future routes as they are approved.  Permits are also required on the interstate system regardless of the 

language in the 2015 appropriations bill.  

In addition, North Dakota Local Technical Assistance program (NDLTAP) staff became aware that Idaho 

is developing a 129k# Guide for Local Agencies.  The Guide is meant to help road agencies understand 
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and permit 129k# loads. NDLTAP staff has requested a copy as soon as it is available.  He report is 

estimated to be ready December of 2016.   

 

The USDOT-FHWA Comprehensive Truck Size and Weight Study 

 

The USDOT Comprehensive Truck Size and Weight Study (CTSW) covered infrastructure, safety, 

enforcement, and modal shifts.  A review of the methodologies sections for pavements, bridges, modal 

shift, and compliance comparative analysis are as follows: 

Pavements 

Purpose 

USDOT prepared this report to define the life-cycle costs to the pavement infrastructure on the 

Federal Highway System (Interstate and National Highway) across the nation if higher axle and 

GVWs were implemented. The analysis attempted to forecast life-cycle costs for four types of 

pavement and in four climatic zones within the country using the American Association of Highway 

and Transportation Officials (AASHTO) Mechanistic-Empirical Pavement Design Guide (MEPDG).   

Approach 

To determine the effects of increased loads on pavements, USDOT has created eight test vehicle 

classifications. Two of the classifications are considered control loads of GVW 80,000 lbs. and differing 

wheel and trailer configurations, while the other six progressively raise the GVW to 129,000 lbs. and 

total axles to nine.  

The data used in the pavement analyses of this study came from several FHWA sources, namely the 

Highway Performance Monitoring System (HPMS), vehicle classification and weight data reported by 

the States to FHWA, the Long-Term Pavement Performance (LTPP) database, and MEPDG calibration 

data from four state departments of transportation. The models used for the analysis are those that are in 

Version 2.0 of the AASHTO Pavement ME Design® software.  

After compiling the input data required for each of the sections, the base case traffic volumes were 

analyzed for each geographic location and pavement type and a set of analyses for each of the six 

modal shift scenarios were ran in order to estimate the change in initial service interval.  

Truck weight scenarios were a bit unique. In five- and six-axle scenarios it appears that tandems and 

tridems were allowed to exceed 34,000 lbs. and 42,000 lbs., respectively. In North Dakota it is common 

to see a Rocky Mountain Double (RMD), a five-axle semi-truck pulling a single-axle-based trailer; but 

no such vehicle was shown in the USDOT study.   

MEPDG was used to forecast improvements based on predicted IRI, rutting and fatigue cracking for 

asphalt and IRI, faulting and transverse cracking for rigid pavements.  MEPDG was stated as not being 

good at modeling asphalt cement (AC) pavements over rigid (concrete) pavements or AC over AC.  By 

forecasting the improvements, a life-cycle cost could be assigned to the various scenarios.  
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The study points out that using Equivalent Single Axle Loads (ESALs) as a method of comparison was 

considered but not advanced; the study stated:  Since using ESALs as a basis for differentiating among 

trucks for national policy considerations is neither technically defensible nor politically feasible, the 

second and third types of approach have more potential for use in the CTSW.   

Methods and Data 

The FHWA CTSW study used four different rigid and flexible pavement sections to cover the four 

climatic regions. The study modeled high, medium, and low volume loads for each section. The study 

then forecast base loading and scenario loading based improvements for seven loading scenarios. The 

life-cycle costs were then calculated for two discount rates (1.9% and 7.0%).  

The analysis, as mentioned earlier, was based on MEPDG projections of future improvements.  Various 

input parameters came from LTPP studies. The study did not use ESALs as previously mentioned.  

Axle loading assumptions were made and applied to the AASHTO MEPDG.  Various sources were 

used to make the loading assumptions, including HPMS, classification data, and weigh in motion data.  

Important Findings 

The most important findings were that the truck configurations varied with respect to increasing or 

reducing life cycle costs. Trucks with single axles generally have increased pavement life-cycle costs 

due to their increased pavement damage per ton-mile.   

The decision to not use ESALs as a basis of analysis is probably not advisable for the North Dakota study.  

ESAL-based concepts are regularly used by UGPTI and NDDOT in reporting to the legislature.  In 

addition, NDDOT has not adopted the use of MEPDG in its asphalt pavement analysis, which would 

make it difficult for them to review an MEPDG-based analysis. It recommended that commodities be 

assessed for individual trucks and that a study scenario be based for each truck type to be studied for the 

commodity to be hauled and a ton-ESAL-mile factor be developed.  If possible, this should be applied to 

pavement life increase or decrease analysis.   

Possible Ideas to Adopt in a UGPTI Study 

¶ Limiting analysis to a limited number of truck configurations 

¶ Considering if we do life-cycle analysis for each truck type 

¶ Select a limited number of pavement configurations to study/model 

o 3 or 4 AC over aggregate base ï AC (e.g., 3 in., 5 in., and 8 in.) 

o 1 rigid 

o One composite ï AC over concrete 

Limitations of USDOT Study 

¶ Applying MEPDG ï canôt analyze composite pavements 

¶ No routing of key commodities 

¶ Limitation to Interstate System (IS) and National Highway System (NHS)  

¶ Truck configurations not matching types selected for NDDOT 

¶ Using overloaded tandems and tridems is not suggested for NDDOT study ï NDDOT wants 

consideration of inner and outer bridge and legal axle loads. 
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Bridges 
Purpose 

USDOT prepared this report to define the economic costs to the bridge infrastructure on the Federal 

Highway System (IS and NHS) across the nation if 129,900 lb. load limits are implemented. The analysis 

attempted to include long-term and immediate infrastructure upgrade costs to the system. 

Approach 

To determine the effects of increased loads on U.S. bridges, USDOT has created eight test vehicle 

classifications. Two of the classifications are considered control loads of GVW 80,000 lbs. and differing 

wheel and trailer configurations, while the other six progressively raise the GVW to 129,000 lbs. and total 

axles to nine. These eight configurations were then analyzed across 490 different representative bridges 

sorted over 11 broad categories based on structure material and type. The 490 bridges were taken as 

representative sample of the 88,945 NBI bridges on the Federal Highway System, both IS and NHS. 

These selected bridges were analyzed using the AASHTO LRFD Bridge Design Specifications to create a 

Rating Factor (RF). After analysis, if the RF of a particular bridge is below 1.0, the bridge is considered 

deficient and will need load posting, structural strengthening, or rebuild. The percentage of these deficient 

bridges was then calculated for each type, span length, and age to show the impact of the weight limit 

change. 

To determine costs related to the bridges requiring rehabilitation or replacement, a standard unit price of 

$235 per square ft. (SF) was derived to include all construction, design, and inspection costs. The bridge 

data were sorted into span length categories of 20-ft. increments from 0- to 200-ft. lengths. Each span 

category was assigned a rehabilitation value based on the upper limit of length (e.g., 0-20 ft. category was 

assumed to be a 20-ft. bridge), a set width depending on the function of the bridge (IS or NHS), and 

multiplied by the unit price cost. There was no differentiation in cost or decision made regarding load 

posting, bridge strengthening, or replacement. 

To determine the aggregate cost of all the bridges in the system, the deficiency percentage of each span 

length was expanded to the entire system. This calculated number of deficient bridges was then multiplied 

by the set cost to rehabilitate them in order to get the aggregated cost to the system to upgrade. 

One additional system cost comparison was calculated and denoted as ȹcost. The ȹcost was calculated 

for each variable truck classification comparing it to the control configuration. ȹcost was simply 

calculated by subtracting the cost for rehabilitating the system for the control vehicle (removing postings 

on existing bridges, etc.) from the cost to upgrade the system for the higher truck weight classification. 

Aggregate ȹcost was the final amount reported in the executive summary. 

Methods and Data 
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The 490 test bridges were selected based on 11 broad categories from 14 states based on structural 

material and structure description/type. The bridges were actual bridges within the NBI and were 

considered to be representative bridges for the category they were placed in. The categories were 

compared to the NBI and were broken out in similar ratios for the representative sample. The sample 

bridges were analyzed and the results were broken down to the categories, span length, and age to exhibit 

the increase in load restrictions due to increased truck loading. Increased truck traffic was not accounted 

for in analysis, as a single truck at the given weight limit was enough to warrant the rehabilitation.  

Bridge structural analysis was completed using the current structural analysis specification (AASHTO 

LRFD Bridge Design Specifications) within the AASHTO Bridge Rating (ABR) software suite when 

applicable. Load ratings were broken down using the Load and Resistance Factor Rating (LRFR) and 

Load Factor Rating (LFR) analysis. LRFR was chosen due to its simplicity since a single load rating for 

the bridge, regardless of axle count and weight, is produced. LFR analysis was completed only when 

LRFR standards did not exist for the type of bridge (steel through truss and girder floor beam categories). 

A single strength limit denoted as the Rating Factor (RF) was given for each bridge based on the 

calculated load capacity (LRFR and LFR) and the loading configuration. Any bridge was considered 

deficient when the RF was below 1.0 for the tested truck configuration. Fatigue was accounted for during 

the initial analysis, but no financial cost was assigned for this portion of the analysis due its complex 

analysis. Deck wear and damage was also touched on, but no financial cost was assigned either. 

The data were reported multiple times using different charts and tables. The test bridge data were broken 

down in several different charts to illustrate its differing ages, spans lengths, and structural types. It was 

also broken down several times to show how it was representative of the existing federal bridge system. 

Additional tables show the aggregate costs of the updates to the system required and costs per span length 

range. 

Important Findings 

The most important finding was the total cost and aggregate cost (ȹcost) for the system and the varied 

costs for each truck configuration. These reflected costs were an attempt at the worst case scenario for the 

entire system to reflect the cost to upgrade without any economic decision making, rather than a full 

rehabilitation/replacement for the bridge no matter how close to passing the particular bridge was. The 

range was also quite large, from $400 million for the five-axle, 88,000 lb. load condition to $5.4 billion 

for the nine-axle, 129,000 lb. load condition. All of these costs are presented as a one-time cost to bring 

the bridge system up to the load capacity. No long-term costs to the system were presented due to 

complex fatigue calculations, complex deck wear calculations, lack of Average Annual Daily Traffic 

(AADT) forecasts, and lack of future vehicle configuration mixture forecast. All these four variables were 

deemed too complex and too unknown to be quantified within this report. 

There is a paragraph at the end of the report discussing impacts to local bridges within the report. The 

USDOT team did not sample any local bridges, but with the assumption that most local bridges are short 

simple spans (20-40 ft.), broad conclusions regarding moment and shear increases are noted. At this span 
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length, three of the six load cases showed an increase in stresses, two cases showed a decrease, and one 

case was about equal in stresses. 

To determine the aggregate cost of all the bridges in the system, the deficiency percentage of each span 

length was expanded to the federal highway (IS and NHS) system. This calculated number of deficient 

bridges was then multiplied by the set cost to rehabilitate them in order to get the aggregated cost to the 

system to upgrade. This cost comparison was denoted as ȹcost. The ȹcost was calculated for each 

variable truck classification comparing it to the control configuration. ȹcost was simply calculated by 

subtracting the cost for rehabilitating the system for the control vehicle (removing postings on existing 

bridges, etc.) from the cost to upgrade the system for the higher truck weight classification. Aggregate 

ȹcost was the final amount reported in the executive summary. 

Possible Ideas to adopt in a UGPTI Study 

¶ Use of sampling of bridges and creating broad categories to create a statistical sample  

¶ Sampling using the NBI 

¶ Breakdown of bridges based on length across entire system 

¶ Deriving cost from percentage of sample bridges that fail 

¶ Breakup of state highway and county system and accounting for both system-wide and individual 

classes of bridges in analysis 

¶ Use of several test vehicles and standard 80k loads as control vehicle 

¶ Use of ȹcost to illustrate additional costs to infrastructure from existing system repairs required 

¶ Use of base cost year for structural costs (similar to previous needs studies) 

¶ Use of N.D. posting laws to determine the mode of action for bridges (not used in USDOT study, 

but addressed) 

 

Limitations of USDOT Study 

¶ Only initial system upgrade cost addressed 

¶ No future traffic forecasted for system 

¶ Only six load cases analyzed, any other possible truck configurations may result in increased or 

decreased costs 

¶ ESALs, Weigh In Motion (WIM), Vehicle Miles Traveled (VMT) and Passenger Car Equivalents 

(PCE) not used in analysis 

¶ Each loading scenario was independently investigated for costs 

¶ Only representative bridges (490) analyzed 

¶ Used high-cost proprietary software for analysis 

¶ Bridge classification based on length of upper-end replacement cost given for each bridge in each 

length class aggregated across all bridge lengths giving a very high system cost 

¶ No economic decisions weighed (rehab vs. rebuild), $235/SF standard cost 

¶ Standardized deck width taken based on road classification 

¶ No regional cost data created, just a single national cost 
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¶ No fatigue, deck wear, or chloride deterioration economic analysis 

 

The Modal Shift Comparative Analysis Technical Report 
 

Overview 

The Modal Shift Comparative Analysis Technical Report presents the analysis of six truck size and 

weight policy options.  The resulting impacts of these scenarios include the following: 

- The total number of trips and miles of travel required to haul a given quantity of freight 

- The transportation mode chosen to haul different types of freight between different origins and 

destinations 

- The truck configurations and weights [and resulting ESALS] used to haul different types of 

commodities 

- The axle loadings to which pavements and bridges are subjected 

- Potential highway safety risks 

- Costs of enforcing federal size and weight limits 

- Energy requirements to haul the nationôs freight 

- Emissions harmful to the environment and public health 

- Traffic operations on different parts of the highway system 

- Total transportation and logistics costs to move freight by surface transportation modes 

- The productivity of different industries 

- The competitiveness of different segments of the surface transportation industry 

 
Each of the above impacts results from shifting of freight movements from smaller to larger trucks or 

from rail to truck transportation.  These impacts range from agency costs resulting from ESAL changes, 

congestion impacts from VMT changes to industry-specific cost impacts, and modal competition. The six 

scenarios analyzed include three single trailer configurations (plus an 80,000 control), and three multi-

trailer configurations (plus an 80,000 control).  As these configurations are described elsewhere and are 

consistent through the entire study process, they are not presented here. 

 

Methods 

 

The primary tool used to estimate modal shifts was the Intermodal Transportation and Inventory Model 

(ITIC).  The assumption that any potential shift would be the result of reduced total logistics costs for the 

commodity being shipped. As mentioned above, this shift could be between truck types or between 

modes, depending on the comparable total logistics cost.  

 

To provide input to the ITIC model, multiple data sources were utilized to describe commodity flows.  

These data include the Freight Analysis Framework and Carload Waybill Sample. These sources provided 

information as to the county-to-county freight flows by commodity. County-to county flows were then 

routed over highway networks to provide mileage estimates from origin-destination pairs and highway 

jurisdiction. In addition, attributes of the selected commodities were obtained to determine equipment 

type, carrying cost, vehicle configuration, and likelihood of mode change. 
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The resulting updated freight flow data were used as input to the ITIC model. The base scenario estimated 

existing total logistics costs for commodity movements identified by origin-destination. The build 

scenario estimated the total logistics costs under the new regulatory environment. By selecting the least-

cost option, modal shifts were estimated. The shifts in traffic were used to update VMT by highway class 

and truck configuration, and the results were used to estimate transportation savings costs to shippers and 

agency costs as a result of VMT changes.   

 

Additional discussion 

 

The appendices of the document provided a comprehensive overview of methods previously utilized to 

estimate modal shift, including advantages and disadvantages of each. Of particular interest is the 

description of data requirements for each method. One of the main limitations of previous studies is the 

lack of publicly available data sources. Many of the presented studies indicated that secondary benefits 

due to industry-wide transportation costs reductions are not estimated, and the cost savings are estimated 

for the short run. 

 

Application to North Dakotaôs Study 

 

The methods used in the FHWA study are readily applicable to the current North Dakota study with the 

exception of the confidential waybill sample availability. However, North Dakota has unique data sources 

that were not available for the FHWA study, which will allow researchers to provide an accurate 

description of grain movements within the state. Due to the limited geographic scope of the study, true 

modal shift is likely to be limited as many of the primary terminal destinations are long-haul movements, 

which favor rail transportation. Intramodal truck mode shifts will likely be the primary impact of 

regulatory changes within the state.     

 

 

 

 

Summary of the Compliance Comparative Analysis Technical Report1 

 

Purpose 

The purpose of the compliance comparative analysis ñis to assess the cost and effectiveness of enforcing 

truck size and weight limits for trucks currently operating at or below current truck weight limits as 

compared with a set of alternative truck configurations.ò 

Methodology 

                                                           
1 Available at: http://ops.fhwa.dot.gov/freight/sw/map21tswstudy/technical_rpts/index.htm 

http://ops.fhwa.dot.gov/freight/sw/map21tswstudy/technical_rpts/index.htm
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The analysis of costs and effectiveness undertaken in this study takes a performance-based approach. This 

approach considers enforcement program performance (or effectiveness) in terms of inputs, outputs, 

outcomes, and pertinent relationships between these measures. 

Enforcement program inputs reflect the resources (i.e., personnel, facilities, technologies) available to 

carry out the TSW enforcement task. 

Outputs reflect the way enforcement resources are used, the scale or scope of activities performed, and the 

efficiency of converting allocated resources into a product (e.g., quantity of weighings, weight citations). 

Outcomes reflect the degree of success of the TSW enforcement program in achieving its goal, which 

from an operational and programmatic perspective is to achieve compliance with TSW regulations. The 

outcome measures used in this study are the proportion of axle or truck observations that fall within the 

federal weight compliance limits compared to the severity of overweight observations. 

Type of Measure  Performance Measures  

Input  Å Enforcement program cost  

Å Number of weigh scales by type  

Å Number of WIM sites used for screening truck weights  

Output  Å Number of weighings  

Å Citations  

Å Number load shifting or offloading vehicles  

Å Number of oversize/overweight permits issued  

Å Weighing cost-efficiency  

Å Citation rate  

Å Citation rate as a function of enforcement intensity  

Outcome  Å Proportion of weight-compliant observations  

Å Severity of overweight observations  

State-Level Analysis 

At a broad level, readily available state-specific data provide the foundation for comparing costs and 

effectiveness between states that currently allow trucks above federal weight limits and those that do not. 

As the state-level data used in these comparisons do not allow disaggregation by vehicle configuration, 

these comparisons can be understood as a surrogate way of revealing potential vehicle-specific 

differences at the state level. The report notes that, ñBecause of budget constraints, a subset of 29 states 

(referred to as comparison states) are used for this analysis.ò Later in the report, it is indicated that ñ13 of 

the 29 comparison states are designated as at-limit and 16 as above-limit (allow vehicles in excess of 

federal limits).ò 

The comparative analysis focuses on costs reported for 2011 only. To help account for differences in the 

relative size of the Truck Size and Weight (TSW) enforcement task in different states, all costs are 

normalized using 2011 estimates of truck VMT in that state. The truck VMT estimates include all single-

unit trucks, single-semitrailer trucks, and multiple-trailer trucks. To reduce the impact of outlying data 

points, the comparison uses ranges and median values to compare costs and resources available for TSW 

enforcement in at-limit and above-limit states. 
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The comparison of at-limit and above-limit states does not reveal any difference in enforcement program 

effectiveness when measured in terms of citation rate (citations per weighing) and enforcement intensity 

(weighings per million truck VMT). Rather, effectiveness as measured by this relationship appears more 

sensitive to the enforcement method (i.e., fixed or portable weighings) used in the state. 

Vehicle-Specific Analysis 

A more detailed comparative analysis of enforcement program costs and effectiveness involves vehicle-

specific comparisons (where possible). These comparisons focus on enforcement cost and effectiveness 

differences between the control vehicles and the six alternative truck configurations introduced into the 

traffic stream for the six 2014 CTSW study scenarios. Thus, the results of the vehicle-specific 

comparisons directly support the scenario analysis, which estimates system-wide cost and effectiveness 

impacts that could result from the operation of the alternative truck configurations relative to the 2011 

base case. 

As no publicly available systematic data source exists to support such analysis, information about the 

time required to weigh various truck configurations was gathered from seven commercial motor vehicle 

state enforcement officials. 

For each of these truck configurations, weighing times were provided for the four main types of weigh 

scales: fixed static scales (including scales that weigh axle groupings and weigh bridges that weigh the 

entire vehicle at once), portable scales, semi-portable scales, and WIM scales (including the use of a WIM 

at a virtual weigh scale). 

Overall, considering only the portion of VMT associated with the control and alternative configurations 

and accounting for the VMT changes predicted in each of the four scenarios relevant for this analysis, the 

results reveal limited impacts on the estimated proportion of total weight-compliant VMT expected under 

the scenario traffic conditions when compared to the base case traffic conditions. 

Primary Data Sources 

The measures of input included in the analysis of national-level trends are program cost (disaggregated 

into costs for personnel and facilities) and the number and type of weigh scales used to enforce truck 

weights, including WIM sites used for screening truck weights. State Enforcement Plans (SEPs), which 

are submitted annually by States to the FHWA, provide the primary source data for the analysis of 

enforcement costs and resources. 

The output measures are sourced from the Annual Certifications of Truck Size and Weight Enforcement 

database. While these outputs on their own provide some indication of program effectiveness, additional 

outputs and inputs can improve the overall understanding of program effectiveness. 

WIM data gathered at selected sites provide the basis for comparing the truck weight compliance impacts 

that may result from introducing the alternative truck configurations into the traffic stream. 
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The base analysis year for the study is 2011. To capture annual trends in enforcement program costs, the 

analysis examines data reflecting program resources and activities from 2008 through 2012, inclusive, 

thereby using the most current, reliable data available. 

Issues or problems encountered during the analysis (e.g., data limitations) 

While the work focuses on TSW enforcement costs, much of the available cost data reflect the allocation 

of resources for both TSW and commercial vehicle safety enforcement. The costs reported by states 

reflect resources (e.g., personnel, facilities) directed at TSW enforcement and truck safety enforcement. 

No attempt has been made to disaggregate costs allocated to these separate programs. 

The costs reported in the SEPs reflect those costs deemed by the state to be directed at enforcement 

activities in that state each year. For the most part, specific states show consistent cost trends over time; 

however, costs for certain states exhibit anomalies when major capital expenditures (e.g., new 

enforcement facilities) are undertaken in a particular year. 

The SEPs do not contain any systematically reported information about TSW enforcement costs for 

specific vehicle configurations, routes, networks, industries, commodities, or permitted versus non-

permitted trucks. 

It appears that certain states may be reporting the actual number of portable scales in operation while 

others may be reporting the number of locations at which portable scales are used or even the number of 

weighings conducted with portable scales. 

This work analyzes resources directed at enforcing truck size and weight. However, to support the 

purpose of this work, certain aspects of the analysis focus solely on truck weight. 

The Annual Certifications of Truck Size and Weight Enforcement database contains data reported by 

states for each of the output measures and is the primary data source used to analyze enforcement 

program outputs. Data from 2008 to 2012 are included in the analysis. The following limitations apply to 

the data:  

Å The federal regulations that require states to certify the enforcement of federal truck size and weight 

laws do not explicitly define the vehicles that fall within the scope of TSW enforcement activities. It is 

understood, however, that the types of vehicles included in the scope of TSW enforcement activities 

generally coincide with the definition of a commercial motor vehicle. According to the 23 CFR Part 658, 

a commercial motor vehicle is ña motor vehicle designed or regularly used to carry freight, merchandise, 

or more than ten passengers, whether loaded or empty, including buses, but not including vehicles used 

for vanpools, or recreational vehicles operating under their own power.ò While this definition includes 

passenger-carrying vehicles, these represent a negligible proportion of vehicles subject to weighings in 

most states. In fact, passenger-carrying vehicles are generally not required to stop at weigh stations 

simply because they have passengers on board and there is concern with delaying the passengers. In 

addition, some states may include recreational vehicles and various types of light duty trucks within the 
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scope of their weight enforcement activities. For these reasons, there may be inconsistencies in the data 

submitted by the states.  

Å The federal regulations that require states to certify the enforcement of federal truck size and weight 

laws do not provide a clear distinction between violations and citations. As defined earlier, it is 

impossible to have a citation without a violation. However, a vehicle found to be in violation may result 

in a citation, multiple citations (corresponding to multiple violations), or no citations. The regulations 

themselves also appear to use the terms ñviolationò and ñcitationò interchangeably. For these reasons, 

there may be inconsistencies in the data submitted by the states. 

Å The federal regulations that require states to certify the enforcement of federal truck size and weight 

laws do not specify whether the reported number of weighings by WIMs should include only those WIMs 

used within a stateôs TSW enforcement program, or also WIMs used within a stateôs traffic monitoring 

program. It is generally understood that most states only report weighings by WIMs used specifically for 

TSW enforcement purposes.  

Å None of the data contained in the Annual Certifications of Truck Size and Weight Enforcement database 

can be disaggregated by truck configuration. This precludes the analysis of weighings and citations for the 

specific control vehicles and alternative truck configurations of interest in the 2014 CTSW study. The 

citations recorded in the database cannot be attributed to a specific enforcement method (i.e., fixed, 

portable), industry, commodity, or time period (other than calendar year). In addition, the actual axle or 

gross vehicle loads that triggered the issuance of a citation, shifting of the load, or off-loading are not 

recorded. 

Important results or conclusions 

Key findings concerning enforcement costs are as follows:  

Å From a national-level programmatic perspective, states spent a total of approximately $635 million (in 

2011 U.S. dollars) on their TSW enforcement programs in 2011. Personnel costs represented about 85% 

of total costs, while facilities expenditures (including investments in technologies) accounted for the 

remaining costs. Technologies play an important role in TSW enforcement and are increasingly deployed 

by state enforcement agencies.  

Å Based on the state-level comparisons, there is no indication of a change in enforcement costs that can be 

attributed to whether or not a state allows trucks to operate above federal limits. Rather, differences in 

how states deliver enforcement programs (e.g., methods of enforcement used, technologies, intensity of 

enforcement) may have greater influential on total costs.  

Å The vehicle-specific comparative analysis indicates that, because the alternative truck configurations 

have more axles or axle groups than the control vehicles (except the Scenario 4 configuration with two 

33-ft. trailers), they will require more time to weigh using certain standard weighing equipment and thus 

result in higher personnel costs.  
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Å When estimating cost impacts on a system-wide basis in the scenario analyses, personnel costs decrease 

because the reduction in VMT predicted by the scenarios necessitates fewer weighings overall (assuming 

the rate of weighing vehicles relative to VMT is held constant) and this outweighs the increased costs 

associated with weighing the alternative truck configurations. Viewed another way, the rate at which 

weighings occur (per VMT) or the time spent conducting a weighing could be increased under the 

scenario conditions for the same level of expenditures on enforcement personnel.  

Key findings concerning enforcement effectiveness are as follows:  

Å Considering national-level trends, both the weighing cost-efficiency (personnel costs per non-WIM 

weighing) and citation rate (citations per non-WIM weighing) decreased from 2008 to 2012. The 

relationship between citation rate and enforcement intensity revealed that the citation rate decreases as 

enforcement intensity increases (i.e., more weighings per million truck VMT), but reaches a point of 

diminishing return. Moreover, those states that conduct a higher proportion of portable and semi-portable 

weighings generally have a lower overall enforcement intensity and a higher citation rate. Measuring 

enforcement effectiveness in terms of a citation rate is complex because both relatively low and relatively 

high citation rates could be interpreted as a reflection of an effective enforcement program.  

Å Based on the state-level comparisons, as with the cost results, there is no indication of a change in 

enforcement effectiveness (as measured by the relationship between citation rate and enforcement 

intensity) that can be attributed to whether or not a state allows trucks to operate above federal limits.  

Å For the vehicle-specific comparison of enforcement effectiveness, an analysis of data from selected 

WIM sites indicates that, except for six-axle tractor semitrailers operating off interstates, the alternative 

truck configurations exhibit a higher proportion of compliant GVW observations than the control 

vehiclesðhence our use of the 71,700-lb. average GVW for those calculations involving the control 

double configuration. However, for all the comparisons, the intensity of overweight observations is higher 

for the alternative truck configurations than the control vehicles.  

Å System-wide, in each of the scenarios analyzed, the impact on the proportion of total weight-compliant 

VMT for the control vehicle and alternative truck configuration is limited relative to the base case. 

Relevance to the ND Truck Size and Weight Study 

In order to conduct a similar analysis, we need to determine the availability of the State Enforcement 

Plans and/or access to the Annual Certifications of Truck Size and Weight Enforcement database. 

Safety 
 

Purpose  
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The USDOT sought to assess safety based on crash outcomes and vehicle performance for alternative 

large truck configurations during actual operations on U.S. roadways based on state, fleet, and corridor 

study units. 

Approach  

Eight truck configuration scenarios were defined to determine the effects of increased size and weight on 

crash incidence and crash likelihood. Crash event and traffic exposure data were collected from individual 

states in which larger truck types are permitted to operate. This field data were used to develop 

comparative crash incidence rates for alternative configurations and traffic environments. In addition, the 

actual data were used to develop models to predict relatively likelihood for crashes among the various 

truck/traffic environment strata. A separate exercise was conducted to assess truck stability and control in 

computer simulations of the alternative truck configurations.   

Methods and Data  

Comparative analysis, regression modeling, and vehicle simulation methods were used in the study. 

Comparative assessment, based on actual crash and traffic data, was designed to assess the crash 

frequency and severity for truck configurations considering traffic environment. Regression models were 

also developed based on the crash and traffic exposure data, to predict relative crash likelihood for the 

configurations while again controlling for the traffic situation. Simulations were also developed to 

estimate relative impacts of the configurations on crash-related truck stability and control performance of 

the six alternative configurations relative to the two control cases.  

Viable datasets were collected from 12 states that allowed operation of heavy trucks. The study was 

further limited to states where the actual operations closely matched control and alternative truck scenario 

configurations. For instance, only data from Idaho, Michigan, and Washington interstates and the Kansas 

Turnpike were used in the comparative analysis for crash involvement for five-axle and six-axle 

semitrailers. The data were parsed to include only Idaho and Kansas Turnpike interstate cases for crash 

incidence with the twin and triple configurations. Data are weak with regard to a robust, representative 

sample considering that crash events were very limited in geography and number, especially for the six-

axle or more and multi-trailer scenarios. Detailed tables on crash counts show only 43 crashes in Idaho 

with twin trailers and 34 on the Kansas Turnpike during the three- and five-year study periods, 

respectively. The figures for triple-trailer crashes are even smaller at 15 and 10 for Idaho and Kansas, 

respectively. In addition, crash severity is often more heavily considered than an overall crash rate in 

assessing traffic safety. Crash counts by severity level show that neither Idaho nor Kansas data include a 

fatal crash event for twin trailers; one fatal crash for triple trailers is reported in Idaho.  

The truck configuration including load status, and traffic count including vehicle configuration detail, are 

required to accurately develop representative estimates of crash incidence among the various truck 

configuration and road class location combinations. Unfortunately, findings were indeterminate with 

regard to crash incidence for the larger trucks due to insufficient data in the truck configuration, traffic 

exposure, and crash reporting. Lack of any individual truck weight detail, very limited vehicle 
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configuration, and geographically limited traffic exposure available from states was prohibitive in 

compiling a robust crash event dataset that could be used to make inferences about U.S. fleet safety 

related to truck size and weight properties.  

Important Findings  

Neither substantiated crash involvement rates nor crash prediction metrics could be assigned in the 

scenarios due to gaps in the crash and traffic exposure datasets. 

Limitations 

The USDOT large truck scenario most similar to the proposed North Dakota configuration does not 

operate in the United States, so it was not considered in the crash safety analysis. 

Serious data gaps, with regard to truck characteristics and traffic datasets, prohibited rigorous crash 

incidence, and crash prediction analysis essential in projecting safety implications.  

¶ Lack of truck weight data in crash databases 

¶ Restrictions in annual daily traffic and weigh-in-motion data collection limited analysis to the 

interstate system 

¶ Lack of sufficient truck configuration detail in state crash databases 

¶ Few states with sufficient data so findings not generalizable on a national basis 

Transferable to the North Dakota Study 

Needed database enhancements identified for future large truck crash/roadway scenario risk assessment 

include 

Crash and Inspection Data 

¶        Truck Configuration: detail such as axles, spacing, etc. 

¶        Vehicle Weight: load status/GVW/GVWR 

¶        Cargo body type 
Traffic Data  

¶        Reliable WIM collection 

¶        Expanded WIM collection, as relevant 
Assure road groups represented as relevant and data linkages between state and federal data. 

 

Sequel to the USDOT-FHWA Comprehensive Truck Size and Weight Study   
During the comment period, it was pointed out that in April 2016, USDOT had formally presented its 

report to congress with additional comments on the applicability of the study results to policy changes.  

¢ƘŜ ǊŜǇƻǊǘ ǎŀƛŘΥ  άadditional data analysis is necessary to fully understand the impacts of heavier and 

larger trucks on the transportation system. Importantly, the Department finds that the data limitations 
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are so profound that no changes in the relevant laws and regulations should be considered until these 

limitations are overcome.έ 

The report can be found at:   

http://ops.fhwa.dot.gov/freight/sw/map21tswstudy/ctsw/CTSLWS%20Report%20to%20Congress%20FI

NAL.pdf 

The USDOT Congressional Report Executive Summary and the Report Conclusions are shown below. 

Executive Summary  

The U.S. Department of Transportation (DOT) has completed work on the Comprehensive Truck 

Size and Weight Limits Study (Study) as directed by the Moving Ahead for Progress in the 21st 

Century Act (MAP-21) (P.L. 112-мпмύΦ ¢ƘŜ 5ŜǇŀǊǘƳŜƴǘΩǎ ǘŀǎƪ ǿŀǎ ǘƻ ƛƴŦƻǊƳ /ƻƴƎǊŜǎǎΣ ƴƻǘ ǘƻ 

build a better truck or advocate for major new programs or policies. We continue to maintain 

that position, as further work is necessary to improve the body of information in these technical 

areas. There are implications for possible changes in safety, efficiency, cost, and other priorities; 

balancing these outcomes is not a simple calculus.  

The Federal Government has researched truck size and weight matters for decades, periodically 

producing studies to inform congressional debate on standards to advance national interests. 

The analysis and technical findings of this latest Study add to this body of knowledge. What this 

Study did not do, due in large part to the limitations discussed in the body of this Report, is 

produce definitive results in all of the required study areas or yield a sound basis for any 

particular set of policy changes.  

There will be a temptation to seek out the evidence in the results of this Study that supports a 

particular position: the data point, or result that would steer the policy debate on this issue in a 

particular direction. The universe of views and public policy goals with respect to this subject is 

large, diverse, and often in conflict.  

With this in mind, DOT set out to conduct a study that could stand above criticism for poor 

procedures, bias, or conflict of interest. This Study gave much consideration to process, and 

focused on producing technical reports that were data-driven, transparent, and accountable. To 

alleviate concerns that we favored any particular goal or outcome, we maximized public input 

and scrutiny. We held public meetings in advance of designing the Study to get input on the data, 

methodology, prior work, and current models. After the public meetings, we convened webinars 

to share the status and interim work of the research effort, and asked for an independent peer 

review by the National Academy of Sciences (NAS). We posted transcripts and work, products, 

and schedules on a public Web site. We also made announcements through the Federal Register, 

logged public comments in a docket, and maintained open lines of communication for people to 

http://ops.fhwa.dot.gov/freight/sw/map21tswstudy/ctsw/CTSLWS%20Report%20to%20Congress%20FINAL.pdf
http://ops.fhwa.dot.gov/freight/sw/map21tswstudy/ctsw/CTSLWS%20Report%20to%20Congress%20FINAL.pdf
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submit comments, offer views, and seek answers to questions about the Study structure. We 

required that the Study only use publicly available data so that the results could be replicated.  

Predictably, in a study in which there are so many components that cover different topics, there 

is no single bottom-line finding. One cannot responsibly take the figures derived from the 

discrete study areas and come up with a summary result that would yield a clear policy decision. 

In fact, in each of the study areas, there are data gaps and insufficiencies in the models that 

make it highly improper to extrapolate the results from each of the five technical areas across 

the national system.  

Increases in commercial motor vehicle size (in particular, length pertaining to multiple trailing 

units) and weight are presumed to result in changes in highway safety, infrastructure condition, 

effectiveness of enforcement, the preference for utilization of certain truck types and for trucks 

over other modes of freight transportation, and overall productivity of the freight system. The 

following information summarizes the process of analyzing a set of potential size and weight 

impacts as part of the Study managed by the Federal Highway Administration (FHWA) on behalf 

of DOT. The Study was designed to be responsive to the requirements of Section 32801 of MAP-

21 but did not seek to satisfy the policy question as to whether a change in allowable truck sizes 

or weights would yield positive impacts that could outweigh negative impacts. Instead, the 

research team looked at the magnitude of potential impacts if changes were implemented. This 

report provides the results of the assessments that were completed and a summary of this 

analysis. 

Conclusion  

In many ways, this study produced more questions than it sought to answer. Another study 

effort, with more time and more money, would not at this point yield more reliable results. To 

make a genuine, measurable improvement in the knowledge needed for these study areas, a 

more robust study effort should start with the design of a research program that can establish 

data sources and models to advance the state of practice. Not all of this is within the purview or 

capacity of DOT. Even recent gains in long term reauthorization of transportation programs does 

not sufficiently advance the state of research and data to enable us to say when or even 

whether we will be in a position to collect and analyze better data and apply it to improved 

policy determinations and regulatory strategies.  

/ƘŀƴƎŜǎ ƳŀŘŜ ōȅ /ƻƴƎǊŜǎǎ ǊŜƎŀǊŘƛƴƎ ǘƘŜ ǎƛȊŜ ŀƴŘ ǿŜƛƎƘǘ ƻŦ ǾŜƘƛŎƭŜǎ ŀƭƭƻǿŜŘ ƻƴ ǘƘŜ bŀǘƛƻƴΩǎ 

Interstate System are matters of policy. The work performed and the findings produced in this 

study can inform the debate on these matters but do not provide definitive evidence or 

direction to support any specific new change of direction in the areas of truck size and weight 

limitations. This work has helped identify the areas in which we are reminded that we need to 
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know more, and that new technologies for data collection and sharing can offer us improved 

mechanisms for growing that knowledge. 

 

Western Uniformity Scenario Analysis 
A Regional Truck Size and Weight Scenario Requested by the Western Governorsô Association 

April 2004 USDOT 

 

The western United States has for many years had longer combination vehicles (LCV) operating under 

various and different, state truck size, and weight limits. These differing state regulations have played an 

important role in the efficiencies of the trucking industry and for shippers in the region.  In an effort to 

determine the effects of increasing truck size and weight limitations and making them uniform across the 

region, the Western Governorsô Association (WGA) requested an additional analysis to the United States 

Department of Transportationôs (USDOT) Comprehensive Truck Size and Weight Study2.  The WGA 

requested the ñWestern Uniformity Scenario,ò an analysis to assess the impacts of lifting the LCV size 

and weight freeze initiated in the Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA).  

The WGA asked for this analysis to measure the impacts of truck size and weights limited only by the 

federal axle load limits, the federal bridge formula, and a maximum GVW limit of 129,000 lbs.  Figure 1 

illustrates the states included in the analysis.  

 

Figure 1. The Western Uniformity Scenario States 

Source: Western Uniformity Scenario Analysis, a Regional Truck Size and Weight Scenario 

Requested by the Western Governorsô Association, April 2004 

Most states in the scenario currently do not allow the truck size and weight limitations analyzed in the 

study but several states indicated that, even if permitted to do so, they would not increase truck size and 

weight to the scenarioôs limits. 

                                                           
2 Western Uniformity Scenario Analysis, A Regional Truck Size and Weight Scenario Requested by the Western 

Governorsô Association, The United States Department of Transportation, April, 2004 
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Several major conventional and LCV combinations were used in the study.  The major conventional truck 

combinations included the five-axle tractor semi-trailer and the twin 28.5-ft. double or STAA double.  

Major LCV combinations in the scenario included 1) seven-axle double or Rocky Mountain Double 

(RMD), 2) eight-axle B-train double, 3) 10-axle resource hauling double, 4) nine-axle Turnpike Double 

(TPD) and 5) triple trailer combination.  The scenario states already allow some LCVs but not all the 

scenario LCVs analyzed in this study.  The scenario analysis itself focused on estimating the impacts of 

removing the LCV freeze on three LCVs, 1) Rocky Mountain Doubles, 2) Turnpike Doubles, and 3) 

Triple-Trailer Combinations (Triples).  Two scenario cases were developed for different trailer lengths 

resulting in ñHigh Cubeò and ñLow Cubeò cases.  Figure 2 illustrates the LCVs' vehicle combinations 

used in the scenario analysis. 

 

 

Figure 2. The Western Uniformity Scenario LCV Combinations 

Source: Western Uniformity Scenario Analysis, a Regional Truck Size and Weight Scenario 

Requested by the Western Governorsô Association, April 2004 
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Several highway networks were considered in analysis and the report notes that the scenario states have a 

higher percentage of rural highways than the U.S. as a whole. The highway networks utilized in the study 

include the National Network (NN) for large trucks designated pursuant to the STAA of 1982, the current 

networks on which LCVs now operate, and highway networks assumed to be available for each type of 

LCV.  The scenario highway networks used the NN system for the RMD and the Interstate Highway 

System for the TPDs and triples.  Extensive highway routing maps were created meeting each stateôs 

truck size and weight regulations. 

 

The study used the year 2000 for the base case.  The scenario analysis year was 2010 and employed 

traffic forecasts developed utilizing economic forecasts by Global Insights and the year 2000 traffic 

characteristics.  Traffic characteristics included vehicle class, operating weight, commodity, origin and 

destination, and highway functional class. Scenario impacts were estimated for: 

¶ Freight diversion 

¶ Shipper costs 

¶ Pavement costs 

¶ Bridge costs 

¶ Roadway geometry 

¶ Safety 

¶ Traffic operations 

¶ Environmental quality 

¶ Energy consumption 

¶ Rail industry competitiveness 

 

Estimated Scenario Impacts 

Freight Distribution and Shipper Costs 

 

The study noted the current situation for shippers in the western region with the disparity among each 

stateôs truck size and weight limitations. ñOften shippers must study each Stateôs regulations and then 

design a vehicle to match the State with the most restrictive truck size and weight rules to avoid costly re-

configuration at the borders.ò3 

 

The changes analyzed by the scenario mean cost structure changes for shippers.  The analyses specifically 

involved changes in mode choice and truck configuration with impacts to shippers as well as pavements, 

safety, fuel consumption, and air and noise pollution. 

 

Freight distribution was allocated using the base case year 2000 VMT as developed for study vehicles and 

the scenario year 2010 VMT as forecast by Global Insight commodity-specific demand-based forecasting.  

Truck analysis included short-haul, long-haul and triples scenarios.  Freight traffic was assigned to the 

truck configuration with the lowest cost as determined by the load size and market rates.   

 

                                                           
3 Ibid., page II-10 



   
 

  

NDSU UPPER GREAT PLAINS TRANSPORTATION 
INSTITUTE - NORTH DAKOTA TRUCK HARMONIZATION 
STUDY ς FINAL DRAFT  REPORT ς DECEMBER 12, 2016 

29 

 
 

The studyôs shipper cost analysis noted that changes in truck size and weight affect shipper transportation 

and inventory costs. The scenario case only calculated the changes in shipperôs transportation costs using 

the changes in VMT between the base and scenario case. 

 

Rail traffic is diverted to trucks in the scenario case when the truck variable cost is lower than the rail 

variable cost.  Moreover, in the scenario, rail shippers benefit when railroads reduce their rates to keep 

traffic that is costed at above the truck variable cost but below the railroadôs revenue.  The 2000 STB 

waybill is used for rail variable costs and revenue. 

 

Two alternative maximum lengths are used in the scenario for the longest double trailers.  The low-cube 

alternative restricts the longest double to 95-ft. combined trailer length while the scenarioôs high-cube 

alternative allows 101-ft. combined trailer length. 

 

All VMT is lower for the 2010 scenario than in the base case year 2000 for all highway classifications as 

larger loads result in fewer VMT.  In the low-cube case there is a 9.5% decline in the number of VMT as 

compared with the base case.  The percentage of the VMT in LCVs increased in the scenario, mostly due 

to the shift from tractor-semitrailer configurations to LCVs. 

 

In the high cube case, which uses the longer turnpike double, VMT is reduced by 25.5%.  Again, 

significant increases are seen in the number of VMT shifting to LCVs.  For example, specialized freight 

(bulk, tank, flatbed) in the base case have 12.7% movement in LCVs while in the high-cube case of the 

scenario, 96.1% of this freight group move in LCVs.  All commodity and traffic-flow combinations 

showed substantial shifts to LCVs in the scenario case with the high-cube case showing the greatest 

changes. 

 

Small impacts on rail traffic were estimated for both the high and low cube case, in contrast to the 

national truck size and weight study.  Only 0.22% of the rail carload miles and 0.07% of rail intermodal 

miles divert to truck. 

 

Shippers experience lower transportation costs by switching to LCVs in the scenario analysis.  The 

savings to shippers is summarized in Table 1.  As shown in Table 1, shippers changing to LCVs in the 

scenario case save $1,190 million in the low-cube case and $2,036 million in the high-cube case. Shippers 

switching from rail to truck save $2.3 million in the low-cube case and $3.2 million in the high-cube case.  

Rail shippers who continue to ship on rail experience reduced rail rates to remain competitive with 

increased LCV traffic.  These shippers save $26 million in the low-cube case and $48 million in the high-

cube case.  Total savings in the low-cube case is $1,218.3 million and $2,087.2 in the high-cube case. 
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Table 1. The Western Uniformity Scenario Shipper Cost Savings 

Source: Western Uniformity Scenario Analysis, a Regional Truck Size and Weight Scenario 

Requested by the Western Governorsô Association, April 2004 

 

 

 

Pavement Impacts 

The National Pavement Cost Model was used to estimate the scenario pavement impacts.  The different 

axle-truck configurations and the weight of the traffic are the important components of the model and 

produce the pavement improvement needs for the truck configuration being analyzed.  Changes among 

the axle and weight configurations provide the analytical comparisons for the scenario and estimate the 

pavement impacts of the scenario as compared to the base case. 

 

Small pavement impacts were observed.  The low-cube analysis showed a slight decrease of 0.4% in 

pavement costs over the 20-year period of pavement cost analysis.  The high-cube case showed a 4.2% 

decrease in pavement costs over the 20 years. 

 

This study reports that this small impact is not surprising since the proposed scenario does not change the 

axle weight limits, which is the major factor in pavement damage assessments. 

 

Bridges 
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The western scenario states require bridges to meet the Federal Bridge Formula B (BFB) standard.  

Moreover, of the 90,000 bridges in the 13 states, about 25% percent are on the National Truck Network 

for large trucks on which the scenario trucks operated.  The incremental costs for improving or replacing 

bridges that become overstressed in the ñInventory Ratingò scenario case are the costs associated with the 

increased bridge load stress as compared with the base case. 

 

For estimating bridge costs or investment needs, the study assumed that bridges overstressed by 15% to 

20% when compared to the base case would require replacement or strengthening.  Under this assumption, 

the scenario estimates for bridge costs are between $2.329 and $4.125 billion.   

 

Roadway Geometry 

This section of the study analyzed roadway ramps, interchanges and intersections.  The introduction of 

longer LCVs would require improvements to roadway ramps and interchanges and intersections, 

particularly for safety reasons.  Longer LCVs need additional roadway lane space for turning, thereby 

increasing safety concerns.  The additional turning space is needed to counter off-tracking, which occurs 

when a vehicleôs rear wheels do not follow and track its front wheels. 

 

Roadway geometric data existed for two states in the scenario, Kansas and Washington.  An analysis of 

these data, expanded to the entire research region, showed costs of $420 million in the low-cube case and 

$775 million in the high-cube case. 

 

 

 

Safety 

The study focused on two research aspects of truck safety: vehicle safety performance and crash data.  

The truck configurations studied included van, tank, and hopper trailer-body types. 

 

Vehicle safety performance analysis used three measures of a truckôs crash risk. These were 

¶ Static rollover threshold 

¶ Rearward amplification 

¶ Load transfer ratio.   

 

The static rollover threshold analysis showed that all the configurations tested had a good to excellent 

rating for static threshold ratings with the van body types rating the lowest. 

 

The rearward amplification examination studied the effects on the trailer of rapid tractor movements or 

steering.  The tractor-semitrailer connections examined included the A-train, B-train, and C-train.  The A-

train is the most commonly used connection but is the most susceptible to excessive trailer movement.  
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The poorest rated configurations, noted the report, were the Triple A-Train Van and the Rocky Mountain 

Double Hopper loaded at 105,500 lbs.  The triple-trailer combination has a significant 39% improvement 

in rearward amplification when a C-train connection is used. 

 

The load transfer ratio is a measure of the proximity to rollover as the load is being transferred to one side 

of the vehicle to the other. A high load transfer ratio (approaching 1) means that a rollover is likely.  The 

study quotes a Canadian performance standard that recommends a load transfer ratio should not exceed 

0.6 for moving, loaded vehicles.4  B-train and C-train configurations were the most stable of the base and 

scenario vehicles with the triple A-train, van having a load transfer Ratio of 1, indicating the vehicle 

would have rolled over during the test maneuver. 

 

The studyôs crash database analysis included the review of prior studies to determine if a causal 

relationship between truck size and weight and crash rates has been found or established.  Seven recent 

statistical studies of multi-trailer combination vehicle safety were examined.  The studies, taken as a 

whole, had a wide range of estimated crash rates because of the different data, methodologies, and time 

frames.  The report noted that these differences highlight the difficulties in analyzing a small sample of 

vehicles and getting reliable and accurate VMT and crash data for each vehicle type. 

 

An update to the crash database was reported in the study.  This part of the report analyzed 1995-1999 

fatal involvement and travel data but was still limited by the difficulties encountered in the previous 

studies, including the fact that past safety data may not predict future safety, and LCVs cannot be isolated 

from STAA doubles in the data.  In the scenario region, single trailer combinations fatal crash rate was 

2.88 per 100 million VMT and 3.13 per 100 million VMT for multi-trailer combinations. 

 

The study concludes that it is not possible to accurately predict the changes in crash rates due to the 

scenario.  It points out, however, the public concern with additional LCV traffic and the importance of 

addressing public safety issues despite the lack of substantial data and/or crash rate analysis. 

 

 

Traffic Operations 

The study notes that large trucks negatively impact traffic in several ways.  Large trucks reduce the 

quality of traffic flow impacting the fluid movement of the surrounding traffic.  Moreover, large trucks 

have an impact on crash severity due to the increased weight of the truck in the collision.  In general, 

traffic operations will degrade with increased truck traffic. 

 

The study continues by noting the effect of a large truckôs slower acceleration and/or speed maintenance 

as a factor in large truckôs impacts on traffic.  As reported in the paper, the CTSW Volume III showed 

that crash involvement might be 15-16 times more likely with a speed difference of 20 miles an hour 

compared with no speed difference.  Because of this, crash risks increase significantly with increasing 

speed differences between vehicles.  Large trucks, with reduced capacity to accelerate or maintain speed 

compared to other vehicles, contribute to the increased crash risk.  As well, large trucks contribute to 

longer passage times at intersections and longer passing times for other vehicles. 

                                                           
4 Recommended Regulatory Principles for Interprovincial Heavy Vehicle Weights and Dimensions, Vehicle Weights 
and Dimensions Study Implementation Planning Subcommittee, final release September, 1987 
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The scenario impacts on traffic operations generally predict a small decrease in traffic delay and 

congestion costs with some degradation to passing, lane changing, low-speed off-tracking, and 

intersection traffic operations.  Longer combination vehicles reduce total truck VMT, which results in the 

decreases in traffic delay and congestion costs while the longer vehicles degrade the other traffic 

operations factors. 

 

Energy and Environment 

The impacts of truck size and weight limitation changes for trucks and LCVs include energy consumption, 

air quality, global warming, and noise emissions.  In order to present valid comparisons among the 

various truck configurations, the scenario assumes that each truck configuration operates at the same 

speed under the same conditions.  Moreover, the report also notes that fuel usage does not increase on a 

one-to-one relationship with vehicle weight and the longer configuration at the same weight does not 

increase fuel consumption. 

 

The scenario impacts show that energy consumption in both the low-cube and the high-cube case 

decreased from the base case.  The low-cube energy consumption decreased 3.2% while the high-cube 

case decreased 12.1%.  Emissions were assumed to decrease equivalently to the decrease in energy 

consumption.  Noise costs were reduced 1.4% for the low-cube case and 9.7% for the high-cube case.  Air 

pollution costs were not estimated because the Environmental Protection Agencyôs models do not 

incorporate the different vehicle classes in the scenario. 

 

Rail 

The study analyzed the impacts on railroads of the increase in LCVs as envisioned by the scenario.  LCVs 

may reduce transportation costs to shippers currently utilizing railroads for those commodities that may 

be hauled by both modes by providing a more competitive environment between the two modes. 

 

Two models were used in the analysis, the DOTôs Intermodal Transportation and Inventory Cost (ITIC) 

Model, and an Integrated Financial Model.  The ITIC model assumes that railroads reduce their rates to 

compete with increased truck productivity; the financial model uses changes in income statements to 

measure the effect of any changes in a railroadôs financial condition. 

 

The study estimates small losses to the major railroads in the region and theorizes that a larger loss was 

prevented by the transloading requirements and costs of LCVs at the regional boundaries in the scenario.  

However, the study notes that any business would attempt to make adjustments to maintain the base case 

financial conditions whether through changes to rates, services, and/or investments. 

 

Conclusions 

This study considered the impacts of a group of western states increasing their truck size and weight 

limitations. The study estimated shippers would experience substantial benefits from increased LCVs, and 

additional benefits would be seen in reduced fuel consumption, emissions, and noise-related costs.  Long-
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term highway infrastructure costs and improvements, while not necessary immediately, are estimated to 

total between $300 million and $2 billion.   

Safety issues were addressed by the study but the data necessary for an informed analysis do not exist.  

The study recommends that before any substantial increase is allowed for LCVs that the western states 

initiate methods for monitoring LCV safety issues.  The study also notes that safety issues include 

minimum standards for LCV stability and control as well as adequate maintenance programs. 

The study concludes that the DOT sees no federal compelling interest to change truck size and weight 

limits unless there is strong support to do so from state officials.  The report suggests that strong state 

support to change truck size and weight limits is not currently apparent. 

 

The 2004 USDOT Western Uniformity Scenario Analysis (WUSA) offered the most procedures and 

situations that fit this study because North Dakota was included in the WUSA.  The findings were as 

follows: 

Å Substantial productivity gains could be realized if assumed LCV operations actually occurred. 

Å Infrastructure impacts would be relatively lower than estimated in the FHWA Comprehensive 

Study because many western states already operate LCVs.  

Å Rail impacts were also low compared to the comprehensive study. 

Å Bridge impacts were significant and stated that inventory ratings should be considered even though 

a past TRB study used operating ratings.  The overall bridge costs for the 13 states for the 

interstate and the NHS for bridges experiencing 10% to 15% in excess of the inventory rating 

equaled a range of bridge needs of $2.33 billion to $4.1 billion for the interstate and National 

Truck Networks of the 13 states. The study stated that states could be expected to determine the 

priority and timing of needed bridge improvements based on the volumes of traffic and the degree 

to which the bridge was being overstressed. In some cases, states might not allow larger, heavier 

trucks to use all segments of the network immediately, but would open segments only when the 

infrastructure was adequate to accommodate the new vehicles. 

Å Pavement impacts would be modest. 

Å Geometric impacts would be as high as $1.6 billion across the 13 states (interstate and National 

Truck Network).  
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Existing State and Federal Regulations and Laws 
 

Truck shipments from North Dakota to adjacent states are challenged with different state laws and 

regulations. The federal government also plays a part in vehicle size and weight limits in the states.  The 

following information provides vehicle weight and length laws in North Dakota, South Dakota, 

Minnesota, Montana, Manitoba, and Saskatchewan, and explains how existing federal regulations affect 

vehicle weight and length limits. 

 

North Dakota 
 

Weight Limits - The legal Gross Vehicle Weight (GVW) on North Dakota state highways is 105,500 lbs. 

unless otherwise posted. The legal GVW on local roads is 80,000 lbs. unless otherwise designated, but 

not to exceed 105,500 lbs.  A single axle, which can also be a steering axle, is legal up to 20,000 lbs.  A 

tandem axle, two axles with a linear measurement of more than 40 in. but less than 8 ft. from axle center 

to axle center, is legal up to 34,000 lbs. A group of three or more axles shall not exceed 48,000 lbs.  No 

axle in a group of two or more axles shall exceed 19,000 lbs. No tire shall exceed 550 lbs. per inch of tire 

width or the weight rating of a tire.  State law requires vehicles and vehicle combinations hauling 

divisible loads to comply with the exterior bridge length of the federal bridge formula when traveling on 

the state and local roadway systems. Exterior bridge length is the linear measurement from the center of 

the steering axle to the center of the rearmost trailer axle. (NDCC 39-12-05.3) 

 

Vehicles traveling on North Dakotaôs interstate system must comply with both the interior and exterior 

bridge length of the federal bridge formula.  Interior bridge length is linear measurement from the first 

axle to the last axle center in a group of axles.  It is also the linear measurement from the center of the 

first axle in a group of axles to the center of the last axle in another group of axles.  A vehicle 

combination may have multiple interior bridge lengths.  The legal weight on the steering axle is 

determined by the axle rating or weight rating on a tire, not to exceed 20,000 lbs.  The legal weight on a 

tandem axle is 34,000 lbs.  The legal weight on a group of three or more axles is determined by the 

interior bridge length.  No axles in a group of two or more axles shall exceed 17,000 lbs. No tire shall 

exceed 550 lbs. per inch of tire width with the exception of the steering axle. No tire shall exceed the 

manufacturer's weight rating. The legal GVW on the interstate system is 80,000 lbs. A vehicle with 

sufficient axles and bridge lengths can exceed 80,000 lbs., but not to exceed 105,500 lbs. A permit must 

be purchased when over 80,000 lbs. GVW on the interstate system. 

 

Length Limits - The legal overall length of a combination of two or more vehicles traveling on North 

Dakotaôs highway system is 75 ft.  The highway system includes local roads.  Authorized vehicle 

combinations, as shown in North Dakota Administrative Code 37-06, may exceed 75 ft., but shall not 

exceed 95 ft. in overall length when traveling on designated state highways.  On the national network or 

designated state highways, the overall length shall not exceed 110 ft.  However, when the vehicle 

combination is a truck-tractor semitrailer and full trailer, and travel is on the national network, the 

combination trailer length shall not exceed 100 ft., and there is no overall length limit.   Vehicle 

combinations authorized to exceed 75 ft. in overall length may travel a distance of 10 miles on state 

highways off the designated highway system. (NDCC 39-12-04 subsections 3 and 4, NDAC 37-06) 
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Bridges on County Roads ï FHWA regulations require bridges to be posted when unable to safely carry 

legal loads of 72,000 lbs. (36 tons) GVW. N.D. county officials are required to post a bridge when it 

cannot safely carry 72,000 lbs. GVW (36 ton).  Government entities are allowed to post a bridge at a 

lower weight to protect roadways and bridges. 

 

Exceptions ï Interstate Permit:  The legal GVW on the interstate system is 80,000 lbs. A vehicle with 

sufficient axles and bridge lengths can exceed 80,000 lbs., but not to exceed 105,500 lbs. A permit must 

be purchased when over 80,000 lbs. GVW.  The single trip permit fee is $25 and the annual permit fee is 

$300.  The interstate system is regulated by federal law.  (Title 23 ï Appendix C, NDCC 39-12-02, 39-

12-05). 

 

Ten Percent Weight Exemption Permits:  From July 15 through November 30, vehicles hauling harvested 

product from the field to the first point of storage, or hauling sugar beets, potatoes, and solid waste from 

any location can carry 10% more weight over legal weight limits.  From December 1 through March 7, 

vehicles hauling any product from any location can carry 10% more weight over legal weight limits. The 

GVW cannot exceed 105,500 lbs. A carrier must obtain a permit that is vehicle specific. The fee is $50 

per 30-day period or $250 for the period of July 15 through March 7. Travel is not allowed on the 

interstate system, local roads, or on state highways with reduced axle weight limits year around. Travel is 

not allowed on specific bridge structures. (NDCC 39-12-05.3, subsections 4 and 5, 39-12-02. 

 

Equipment Approval Permit:  A single unit truck with a group of three or four axles is allowed to carry a 

maximum GVW of 64,000 lbs. provided the vehicle meets specific requirements.  The carrier must obtain 

a $15 annual equipment approval certificate. The gross weight on the group of three or four axles is legal 

up to 51,000 lbs. Travel is not allowed on the interstate system and on specific bridge structures. The 

federal bridge formula is not used. (NDCC 39-12-05.3 subsection 3, NDAC 38-06-03).  In 2015, industry 

purchased 586 equipment approval permits and in 2014, industry purchased 659 permits. 

 

Longer Combination Vehicle (LCV) Permit:  From December 1 through March 7, a vehicle combination 

with sufficient number of axles as per exterior bridge length (interior bridge length check not required) 

may carry a GVW up to 131,000 lbs. All axle weights must be legal, and travel is not allowed on the 

interstate system, local roads, or on state highways with reduced weight postings. The carrier has the 

option to purchase a $100 30-day permit or a $35 single trip permit ($15 for routing fee.) The permit is 

truck specific. (NDCC 39-12-02, 39-12-05.3)  In 2015, industry purchased 59 30-day LCV permits and 

17 single-trip LCV permits.  In 2014 there were 35 30-day LCV permits purchased and 39 single-trip 

LCV permits.  As of February 9, 2016, there were 17 30-day LCV permits purchased.   

 

Bridge Length Permit:  The bridge length permit exempts a single unit truck with a group of four or more 

axles in the rear from the gross weight limitations as set by state law (39-12-05.3, subsection 1) when 

traveling on the state system. The bridge length permit allows for a group of four or more axles with 

sufficient interior bridge length to exceed 48,000 lbs. The interior and exterior bridge lengths of a vehicle 

are used when determining legal weights.  The GVW may not exceed 80,000 lbs. The fee for an annual 

permit is $150.  The fee for a single-trip permit is $30 plus a $15 routing fee ($45). (NDCC 39-12-05.3 

subsection 7, 39-12-05, 39-12-02) 
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South Dakota   

  
Weight Limits - South Dakota does not have a maximum legal GVW limit on most state and local roads.  

Roads with reduced weight limits are posted.  On the interstate system, the legal GVW is 80,000 lbs. The 

interstate system is regulated by federal law.  

 

A vehicle with sufficient number of axles and bridge lengths, and legal axle weights can obtain an 

interstate permit to exceed 80,000 lbs. There is no maximum GVW limit, unless the vehicle combination 

is considered to be an LCV.  When considered an LCV and travel is on the national network, which 

includes the interstate system, the GVW cannot exceed 129,000 lbs. An LCV permit must be purchased 

and can be used in lieu of the interstate permit when travel is on the interstate.  The interstate system is 

regulated by federal law.  

  

The legal weight on the steering axle is determined by the weight rating of a tire when travel is on the 

interstate system, and on other roads the steering axle shall not exceed 600 lbs. per inch of tire width.  The 

legal weight may not exceed 20,000 lbs. A single axle is legal up to 20,000 lbs. and a tandem axle is legal 

up to 34,000 lbs.  On a group of three or more axles, the legal weight is determined by the federal bridge 

formula. On all axles but the steering axle, no tire shall exceed 500 lbs. per inch of tire width. Vehicles 

and vehicle combinations hauling divisible loads on South Dakotaôs roads must comply with both interior 

and exterior bridge length of the federal bridge formula. 

 

Length Limits  - On the South Dakota road system the legal cargo carrying length of ñdoubles 

combination trailersò is 81 ft. 6 in.  The legal length of a single trailer in this combination is 45 ft.  There 

is no overall length limit when the combination length of the two trailers does not exceed 81 ft. 6 in. and a 

neither trailer in that combination exceeds 45 ft.  Travel is allowed on all highways.  

 

When the cargo-carrying length of the doubles combination trailers exceed 81 ft. 6 in. or a single trailer in 

that combination exceeds 45 ft., it is considered an LCV, and the overall length shall not exceed 110 ft. 

LCVs must be permitted and are authorized to travel only on the national network, which includes the 

interstate system. Length limits for two-vehicle combinations vary.  The overall length of a straight truck 

and trailer in combination is 80 ft. The legal length of a semitrailer operating in a truck-tractor semitrailer 

combination is 53 ft., and there is no overall length limit. Travel is allowed on all highways. 

 

Exceptions ï Interstate Permit:  Vehicles that exceed the legal GVW of 80,000 lbs. when traveling on the 

interstate system are subject to an interstate permit.  All axle weights must be legal, and the vehicle must 

have sufficient number of axles and bridge lengths.  The fee for a single trip permit is $25; for an annual 

permit the fee is $60. 

 

Longer Combination Vehicle Permit:  An LCV permit is required when the cargo-carrying length of 

doubles combination trailers exceeds 81 ft. 6 in. or a single trailer in that combination exceeds 45 ft. The 

overall length may not exceed 110 ft. A straight truck and trailer combination that exceeds 80 ft. can 

obtain a permit not to exceed an overall length of 85 ft.  The GVW may not exceed 129,000 lbs. and all 

axle weights must be legal.  Travel is allowed only on the national network. The national network consists 

of the interstate system and segments of divided state highways.  The fee for a book of 10 single-trip 

permits is $100 ($10 for each single trip permit).  An LCV permit can be used in lieu of an interstate 

permit when travel is on the interstate system.  
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Ten Percent Weight Exemptions:  Vehicles hauling harvested product from the field to the first point of 

storage qualify to carry an additional 10% more weight. The distance traveled cannot exceed 50 miles.  

Vehicles hauling product from farm storage to the market are granted a 5% tolerance above legal weight 

limits.  The distance traveled cannot exceed 50 miles.  There is no permit and no additional fee assessed 

for these weight exemptions. 

 

Bridges on County Roads - County officials are not required to post their bridges showing axle or GVW 

limits.  It is, however, highly recommended that a bridge be posted if the bridge has a low weight rating. 

 

Minnesota   
 

Weight Limits  - The legal GVW on Minnesota roads is 80,000 lbs.  Minnesotaôs legal axle weights and 

lbs. per inch of tire width are the same as South Dakota.  The legal weight on the steering axle is 

determined by the weight rating of a tire when travel is on the interstate system, and on other roads the 

steering axle shall not exceed 600 lbs. per inch of tire width.  The legal weight may not exceed 20,000 lbs. 

A single axle is legal up to 20,000 lbs. and a tandem axle is legal up to 34,000 lbs.  On a group of three or 

more axles, the legal weight is determined by the federal bridge formula. On all axles but the steering axle, 

no tire shall exceed 500 lbs. per inch of tire width. Vehicles and vehicle combinations hauling divisible 

loads on Minnesota roads must comply with both interior and exterior bridge length of the federal bridge 

formula. 

 

Length Limits  - The legal overall length for a two- or three-vehicle combination is 75 ft. on all 

Minnesota roads. There is no permit issued or any exceptions authorizing vehicle combinations to exceed 

this length limit. 

 

Exceptions - Ag Products Permit:  A carrier hauling raw ag product (product that has not been processed), 

with a six-axle vehicle combination or seven-axle vehicle combination can purchase an ag products 

permit that authorizes GVWs up to 90,000 and 97,000 lbs., respectively.  All axle weights must be legal 

and must meet the federal bridge formula. Travel is allowed on state and U.S. highways.  Travel is not 

valid on the interstate system.  The fee for the permit is $300 for 90,000 lbs. and $500 for 97,000 lbs.  

During the winter months, the ag products permit is valid for up to 99,000 lbs. GVW provided the vehicle 

combination has legal axle weights and sufficient bridge distances. The carrier must increase the vehicle 

registration for a higher GVW. 

 

Ten Percent Weight Exemption Permit:  Carriers with this permit can haul 10% more weight above legal 

weight limits, not to exceed 88,000 lbs. GVW. Travel is allowed on the interstate system. The $60 permit 

is vehicle specific, and the carrier must also increase the vehicleôs registered weight. The permit is valid 

during the winter period only.   

 

Montana 
 

Weight - The legal GVW on state and local roads in Montana is 131,060 lbs. unless otherwise posted.  

The legal GVW on the interstate system is 80,000 lbs.  Vehicles with sufficient axles and bridge lengths 

can legally have a GVW of 131,060 lbs. when traveling on the interstate system.  Unlike most states, 
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Montana does not issue a permit.  Vehicles registered for more than 80,000 lbs. GVW are assessed 

accordingly in motor vehicle registration fees collected. 

 

When travel is on the interstate system, the legal weight on the steering axle is determined by the axle 

rating or tire rating, not to exceed 20,000 lbs. When travel is on all other Montana roads, the steering axle 

shall not exceed 600 lbs. per inch of tire width.  The legal weight shall not exceed 20,000 lbs.  

 

A single axle is legal up to 20,000 lbs. and a tandem axle is legal up to 34,000 lbs. On a group of three or 

more axles, legal weight is determined by the federal bridge formula.  No wide base tire shall exceed 500 

lbs. per inch of tire width.  A tire is considered wide base when the tire sidewall width is 14 in. and 

greater.  If the tire width is less than 14 in., the lbs. per inch of tire width are not considered.   

 

A vehicle or vehicle combination hauling a divisible load traveling on Montanaôs roads must comply with 

both interior and exterior bridge length of the federal bridge formula.   

 

Length ï On Montanaôs road system, the legal length of a two-vehicle combination is 75 ft. The legal 

length of a semitrailer in a two-vehicle combination is 53 ft. The legal length of a single trailer in a 

combination of two trailers is 28 ft. 6 in. The legal combination length of two trailers is 61 ft.  The legal 

length limits for vehicle combinations in Montana vary. 

 

Exceptions - Doubles Permit:  When the combination length of two trailers exceeds 61 ft. or a single 

trailer in the combination exceeds 28 ft. 6 in., there is no overall length limit, but a permit is required.  

With this permit, the combination length of two trailers may exceed 81 ft. provided the overall length 

does not exceed 95 ft.  Travel is allowed on all Montana roads.  The permit is $75 for a calendar year or 

$20 for single-trip movement. When the overall length of this vehicle combination exceeds 95 ft., travel is 

allowed only on the interstate system and the overall length may not exceed 100 ft.  The carrier must 

purchase an annual doubles interstate permit.  The fee is $125 per calendar year.  

 

Triple Trailer Combination Permit:  Triple trailer combinations are allowed to travel only on the interstate 

system in Montana.  The overall length may not exceed 110 ft.  The fee for annual permit is $200; a 

single trip permit is $20. 

 

Tolerance Permit:  A tolerance permit may be issued by the state department when a vehicle is found to 

be in violation of legal axle weights or GVW limits by no more than 10%.  The permit allows the carrier 

to travel to the first facility where the load can be adjusted or to its destination. The tolerance permit is not 

a method to haul overweight but a process to allow for a mistake. The fee for the single-trip permit is $10. 

 

Exemption:  Farm vehicles transporting agricultural products from a harvesting combine or other 

harvesting machinery may exceed legal weight limits by 20% for each axle but not to exceed 670 lbs. per 

inch of tire width. Travel must be within 100 miles of the harvested field.  Travel is not allowed on the 

interstate system. There is no permit and no additional fee is assessed for this weight exemption. 

  

Interstate System: The legal GVW on the interstate system is 80,000 lbs. Montana does not issue a permit. 

Vehicles hauling divisible loads with a GVW over 80,000 lbs. are assessed accordingly in motor vehicle 

registration fees collected. Vehicles with sufficient axles and bridge lengths can legally have a GVW of 

131,060 lbs. when traveling on the interstate system. All axle weights must be legal. 
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Manitoba 
 

Weight - On highways designated as Road Transportation Association of Canada (RTAC) routes, 

authorized vehicle combinations are legal up to 137,787 lbs. GVW.  On some RTAC routes, the legal 

GVW is 139,992 lbs. On highways designated as A1 routes, RTAC vehicles are legal up to 124,559 lbs. 

GVW.  Non-RTAC vehicles traveling on RTAC and A1 designated routes are legal up to 119,048 lbs. 

GVW.  On routes identified as B1 highways, RTAC vehicles and non-RTAC vehicles are legal up to 

105,005 lbs. 

 

TransCanada Highway 1 is similar to the interstate system in the United States. In Canada however, 

TransCanada Highway 1 is regulated by each province as opposed to their federal government.  In 

Manitoba, TransCanada 1 is designated as an RTAC highway allowing a legal GVW up to 139,992 lbs. 

(63,500 KGôs).   

 

RTAC compliant vehicles conform to the national standards designated by the RTAC.  These vehicles 

meet the required wheelbase measurements, kingpin setback, interaxle spacing and axle spread criteria. 

Tire width and number of tires per axle are also factors used to determine the legal weight.  On vehicles 

that do not meet the RTAC standards the legal weight is reduced and a permit may be required. 

Figure 3. Definitions of Truck Measurements 

 

On an RTAC route, a steering axle is legal up to 13,227 lbs. A single axle with dual tires is legal up to 

20,061 lbs.  A tandem axle is legal up to 37,478 lbs. and a triple axle is legal up to 52,910 lbs. On 

highways designated as B1, a single axle with dual tires is legal up to 16,975 lbs., a tandem axle is legal 

up to 30,423 lbs., and a triple axle is legal up to 41,887 lbs.  

 

Length ï On Manitobaôs road system, a non-RTAC vehicle combination is legal up to 75 ft. 4 in.  An 

RTAC vehicle combination is legal up to 90 ft. 3 in. when traveling on any road in Manitoba. 

 

 

Saskatchewan 
 

Weight ï On primary roads in Saskatchewan, the legal GVW is 137,787 lbs. Some primary highways 

have been designated as 63,500 kg and the legal GVW is 139,992 lbs.  On secondary roads, the maximum 

legal GVW is 121,253 lbs.  
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TransCanada Highway 1 is similar to the interstate system in the United States. TransCanada Highway 1 

is regulated by each province as opposed to their federal government.  In Saskatchewan, highways 1 and 

16, which are mostly four-lane, are designated as primary 63,500 kg and the legal GVW is 139,992 lbs.   

 

The wheelbase measurements, interaxle spacing, axle spread, axle configuration, kingpin setback, tire 

width, and number of tires per axles are factors used to determine legal axle and GVW of a vehicle 

combination. Vehicles that conform to the standards set by law are given more weight than those that do 

not meet those standards. 

 

On a primary road, the steering axle is legal up to 13,227 lbs. A single axle is legal up to 20,061 lbs.  A 

tandem axle can be legal up to 37,478 lbs., and a triple axle is legal up to 52,910 lbs. On a secondary road, 

the steering axle is legal up to 13,227 lbs., a single axle is legal up to 18,077 lbs., a tandem axle is legal 

up to 31,966 lbs., and a triple axle is legal up to 44,092 lbs. 

 

Length ï In Saskatchewan, the legal overall length of vehicle combination(s) on all roads is up to 85 ft. 3 

in. 

 

Exceptions ï Permits: Vehicles that do not conform to standards set by law may qualify for a permit. The 

weights authorized will be less than what is allowed on a vehicle that does conform to standards 

stipulated in law.  A vehicle that does not meet standards set by law loses 280.4 lbs. for every inch (500 

kg for every .1 meter). 

 

Winter:  During the winter months, vehicles are allowed winter weights on single and tandem axles. A 

single axle can weigh up to 22,046 lbs. and a tandem axle can weigh up to 39,682.  There is no additional 

weight allowed on a triple axle.  A vehicle cannot exceed the GVW limit of 137,787 lbs. on primary roads 

and 121,253 lbs. on secondary roads. 

 

Existing Federal Regulations Regarding Grandfathered Situations 
 

In 1956, the federal government began to regulate the size of trucks traveling on interstate highways.  In 

1974, Congress adopted the AASHTO Formula B for the interstate system.  This law increased the 

weights on single and tandem axles to 20,000 lbs. and 34,000 lbs., respectively.  It also established the 

legal GVW of 80,000 lbs.  In 1975, the N.D. Legislature adopted the AASHTO Formula B as the new 

weight law.  Since most North Dakota state highways were already at a GVW to 82,000 lbs. in 1973, the 

highway commissioner authorized the issuance of interstate permits so vehicles could carry the same 

GVW on the interstate system as the state system. In 1979, North Dakota increased the legal GVW on 

designated state highways to 105,500 lbs. This GVW of 105,500 lbs. was eventually allowed on most 

state highways. 

 

Surface Transportation Assistance Act of 1982 (STAA of 1982) ï The Act of 1982 established the 

national network highway system and stipulated that states must give vehicles and vehicle combinations 

reasonable access from the national network highway system to terminals, facilities for food, fuel, repairs, 

and rest.  North Dakota currently allows multiple vehicle combinations that exceed the legal length limit 

of 75 ft. access of 10 miles on a state highway off the designated national network. This act also froze the 

length of the semitrailer when used in combination with a truck-tractor.  North Dakota cannot set its 

maximum trailer length to less than 53 ft. for a truck-tractor semitrailer combination.  In addition, the 
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STAA stipulated that no state shall impose an overall length limit on a truck-tractor semitrailer or truck-

tractor semitrailer and trailer combination (A-train). These are considered STAA vehicle combinations. 

 

Intermodal Surface Transportation Efficiency Act (ISTEA) of 1991: ISTEA froze the length limits of 

longer combination vehicles (LCVs) traveling on the national network.  In North Dakota, the legal overall 

length of an LCV is 110 ft. when traveling on the national network, except if it considered an STAA 

vehicle combination.  Because the Act of 1982 does not allow a state to set the overall length limit of an 

A-train, it established that the cargo carrying length of semitrailer and the trailer cannot exceed 100 ft. 

when used with a truck-tractor. 

 

ISTEA froze the GVW limits of vehicles traveling on the interstate system in every state. If states were 

allowing vehicles to exceed 80,000 lbs. GVW when traveling on the interstate system, they were allowed 

to continue that practice.  The federal government allowed jurisdictions to continue with the GVW limit 

they had in place provided the limit was actually and lawfully in effect on June 1, 1991.  North Dakota 

was issuing permits authorizing vehicles with legal axle weights and sufficient bridge lengths to carry a 

GVW up to 105,500 lbs. North Dakota had increased the legal GVW to 105,500 lbs. in 1979. 

 

Summary:  ISTEA froze the length limits of authorized vehicle combinations (NDAC 37-06) traveling on 

the national network.  ISTEA also froze the maximum GVW limit on North Dakotaôs interstate system to 

a maximum of 105,500 lbs. With harmonization, vehicle combinations over 105,500 lbs. could not travel 

on the interstate system. Multiple vehicle combinations traveling on the national network would be 

restricted to an overall length of 110 ft. with the exception of the A-train, also known as a double bottom. 

The cargo carrying length of a double bottom combination cannot exceed 100 ft. These length limits are 

frozen due to ISTEA and STAA.  A double bottom vehicle combination consists of a truck-tractor, 

semitrailer, and full trailer.  State highways that are part of the national network are four-lane and two-

lane roadways. [National network state highways:  4-Lane = US-83 (Bismarck to Minot), US-2.  2-Lane: 

US-52, US-281, US-85, US-81, US-83, 83-Bypass, US-12; segments of ND-13, ND-46, ND-22, ND-32, 

ND-30, ND-66, ND 1804] 

 

The length limitations map below shows North Dakota roads considered part of the National Network.  

The map also identifies the legal length limits of multiple vehicle combinations traveling on all North 

Dakota state/interstate highways.  A list of vehicle combinations can be found in NDAC 37-06. 
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Figure 4: Vehicles Combinations Exceeding 75ô Overall Length on Designated ND Highways 

Source: NDDOT 

 

 

Summary 
 

Harmonizing North Dakota weight laws with adjacent states would require trucks traveling on North 

Dakota state and local roads system to comply with both interior and exterior bridge laws.  
 
Harmonizing weight laws with adjacent states could mean increasing the legal GVW limit for vehicles 

traveling on North Dakota state highways.   
 
Harmonizing N.D. weight laws could partially eliminate the differences of weight laws currently 

encountered by industry when traveling on N.D. state highways versus the interstate system.   

Currently, trucks traveling into North Dakota on state and local roads comply with different weight laws 

than trucks traveling on highways in adjacent states and on North Dakotaôs interstate system.   
 
On the North Dakota interstate highways and in adjacent states, a vehicle must comply with both the 

interior and exterior bridge lengths of the federal bridge formula.  When that same vehicle travels on N.D. 

state and local highways it is required to comply only with exterior bridge length.  Because only exterior 

bridge length of the federal bridge formula is used when travel is on the state and local roads system, a 

group of three or more axles is legal up to 48,000 lbs.  When that same vehicle is traveling on the N.D. 
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interstate system and in adjacent states, the legal weight on a group of three or more axles is determined 

by the interior bridge length of the federal bridge formula.  A group of three axles is typically legal up to 

43,500 lbs., and group of four axles is legal up to 51,500 lbs.  A six-axle truck-tractor semitrailer 

combination traveling in adjacent states and the N.D. interstate system is typically carrying a GVW of 

89,500 lbs.  That same six-axle vehicle combination traveling on N.D. state highways and local roads 

system can carry a GVW up to 94,000 lbs. provided it has sufficient exterior bridge length. However, 

with insufficient exterior bridge length, the legal GVW for this vehicle combination will be less than 

94,000 lbs.; thus, it will be less impacted with harmonization. 

 

The legal GVW limit in North Dakota and adjacent jurisdictions varies as follows:  North Dakota ï 

105,500 lbs., Montana ï 131,060 lbs., South Dakota ï 129,000 lbs. for longer combination vehicles, 

otherwise no maximum GVW limit, Minnesota - 80,000 lbs., Manitoba ï 137,787 lbs., and Saskatchewan 

ï 137,787 lbs. 

 

In 1991, the federal government passed a transportation bill called ISTEA.  ISTEA froze the GVW limits 

on the interstate systems.  ISTEA also froze the length limits of authorized vehicle combinations traveling 

on the national network. The length limit for highways that are not part of the national network is 

determined by the state.  The length limit of vehicle combinations vary from one jurisdiction to the next. 

A similarity seen between North Dakota, Montana, and Minnesota is an overall length limit of 75 ft. 

Another similarity between North Dakota and Montana is the overall length limit of 95 ft.; however, 

Montana requires a permit when the combination length of two trailers exceed 81 ft. A similarity seen 

between South Dakota and North Dakota is the overall length limit of 110 ft. for a longer combination 

vehicle traveling on the national network.  South Dakota requires the carrier to purchase a permit when 

the combination trailer length exceeds 81 ft. 6 in. North Dakota does not require a permit. 

 

Minnesota and North Dakota have the highest number of highways considered part of the national 

network.  In Montana, the interstate system is the only highway considered part of the national network; 

in South Dakota, the national network is made up of segments of divided highways and the interstate 

system.   

 

In North Dakota and Minnesota, motor carriers can purchase permits that authorize higher GVW limits, 

and/or higher axle weight limits.  In North Dakota there are 10% winter and harvest weight exemption 

permits available. The permits authorize 10% more weight on a vehicleôs axles and/or GVW.  The GVW 

cannot exceed 105,500 lbs.  An LCV permit, which is available during the winter months, authorizes up 

to 131,000 lbs. GVW.   Vehicles must meet only the exterior bridge length requirement and have legal 

axle weights. Travel is not allowed on the interstate system or local roads. 

 

In Minnesota, vehicles hauling raw ag or forest products can obtain permit authorizing a GVW up to 

97,000 lbs. During the winter, the permit authorizes up to 99,000 lbs. GVW.  Carriers hauling other 

products during the winter can permit up to 88,000 lbs. and travel on the interstate system. 

 

South Dakota does not require vehicles hauling harvested product to obtain a permit when carrying ten 

percent more weight from the field to the first point of storage.  They do however restrict the distance 

traveled to 50 miles.  Montana does not issue permits authorizing vehicles hauling divisible loads to 

exceed legal weight limits set by state law. 
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Manitoba and Saskatchewan legal vehicle weights are derived from different factors than what is used in 

North Dakota. On state highways in North Dakota exterior bridge length, axle spacing, number of tires 

per axle, and tire width are used to determine legal weight for a vehicle.  In the provinces, the inter-axle 

spacing, wheelbase measurements, kingpin setback, axle spread, number of tires per axle, and tire width 

are used to determine legal vehicle weight.  A couple of similarities between North Dakota and the 

provinces are the use of tire width, number of tires per axle, and the law that no tire shall exceed 550 lbs. 

per inch of tire width or the tire manufacturerôs weight rating are used when determining legal weights on 

a vehicle. 

 

Harmonizing weight laws with adjacent jurisdictions will benefit some carriers and impact others. Table 2 

on the following page summarizes the legal truck sizes allowed in North Dakota and surrounding states 

and provinces.
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Table 2: Summary of Legal Truck Sizes in N.D. and Surrounding Areas 

 

 

Width 

(inches) 

Length          

(feet) 

Height  

 

Lb./Inch 

of Tire 

Width 

GVW Interstate 

Highways 

Maximum GVW 

Other Highways 

Single 

Axle 

(lbs.) 

Tandem 

Axle5    

(lbs.) 

Group of 3 

or More 

Axles (lbs.)  

ND 102ò 75'1 14' 5502 80,0003 

Interior/Exterior 

Bridge 

105,5004 

Exterior Bridge 

20,000 34,000 48,0006 

 

SD 102ò 110'7 14' 600/5008 80,0009 

Interior/Exterior 

Bridge 

No GVW 

Interior/Exterior 

Bridge 

20,000 34,000 Determined 

by Bridge 

Formula 

MN 102ò 75' 13'6" 600/50010 80,000 

Interior/Exterior 

Bridge 

80,000 

Interior/Exterior 

Bridge 

20,000 34,000 Determined 

by Bridge 

Formula 

MT 102ò 75'11 14' 600/50012 80,00013 

Interior/Exterior 

Bridge 

131,060 

Interior/Exterior 

Bridge 

20,000 34,000 Determined 

by Bridge 

Formula 

Man. 102ò 75ô4ò 14 13ô6ò 550 15 139,992 16 

Interaxle 

Spacing, Axle 

spread, 

Wheelbase 

137,787 17 

Interaxle 

spacing, Axle 

spread, 

Wheelbase 

16,975 to 

20,061 18 

30,423 to 

37,478 19 

41,887 to 

52,910 20 

Sask. 102ò 85ô2ò 13ô6ò 550 21 139,992 22 

Interaxle spacing, 

Axle spread, 

Wheelbase 

137,787 23 

Interaxle 

spacing, Axle 

spread, 

Wheelbase 

18,077 to 

20,061 24 

31,966 to 

37,478 25 

44,092 to 

52,910 26 
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1 The legal overall length of a combination of two or more vehicles traveling on North Dakotaôs highway system is 75 ft. Authorized vehicle 

combinations, as shown in North Dakota Administrative Code 37-06, may exceed 75 ft., but shall not exceed 95 ft. in overall length when 

traveling on designated state highways. On the national network or on designated state highways, the overall length shall not exceed 110 ft. When 

the vehicle combination is a truck-tractor semitrailer and full trailer and travel is on the national network, the combination trailer length shall not 

exceed 100 ft., and there is no overall length limit. Vehicle combinations authorized to exceed 75 ft. in overall length may travel a distance of 10 

miles on state highways off the designated highway system (NDCC 39-12-04 subsections 3 and 4, NDAC 37-06) 

2 No tire shall exceed 550 lbs. per inch of tire width, with the exception of the steering axle.  On the interstate system, the legal weight on the 

steering axle is determined by axle rating or tire weight rating not to exceed 20,000 lbs. On all axles, no tire shall not exceed the manufacturer's 

weight rating. 

3 A vehicle with sufficient number of axles and bridge lengths can exceed 80,000 lbs. but not to exceed 105,500 lbs. A permit must be purchased 

when over 80,000 lbs. GVW. 

4 The legal GVW on local roads is 80,000 lbs. unless otherwise designated, but not to exceed 105,000 lbs. A single axle, which can also be a 

steering axle, is legal up to 20,000 lbs. 

5 A tandem axle, two axles with linear measurement of more than 40 in. but less than 8 ft. from axle center to axle center, is legal up to 34,000 lbs. 

6 A group of three or more axles shall not exceed 48,000 lbs. on the state system. No axle in a group of two or more axles shall exceed 19,000 lbs. 

Legal weight on the interstate is determined by the bridge formula. 

7 On South Dakota road system the legal length of doubles combination trailers is 81 ft. 6 in. The legal length of a single trailer in this combination 

is 45 ft. There is no overall length limit when the combination length of two trailers does not exceed 81 ft. 6 in. or a single trailer in the 

combination does not exceed 45 ft. When the length of the doubles combination trailers exceed 81 ft. 6 in. or a single trailer in that combination 

exceeds 45 ft., it is considered a long combination vehicle, and the overall length may not exceed 110 ft.. LCVôs must be permitted and are 

authorized to travel only on the national network which includes the interstate system. 
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8 The legal weight on the steering axle is determined by the axle rating when travel is on the interstate system, and on other roads the steering axle 

shall not exceed 600 lbs. per inch of tire width. On all axles but the steering axle, no tire shall exceed 500 lbs. per inch of tire width. On all axles, 

no tire shall exceed the manufacturer's weight rating. 

9 On the interstate system, the legal GVW is 80,000 lbs. A vehicle with sufficient number of axles and bridge lengths, and legal axle weights can 

obtain an interstate permit to exceed 80,000 lbs. There is no GVW limit, unless the vehicle combination is considered to be a longer combination 

vehicle (LCV). When considered a LCV, travel is allowed only on the national network which includes the interstate system. The GVW cannot 

exceed 129,000 lbs. An LCV permit must be purchased and can be used in lieu of the interstate permit when travel is on the interstate. The 

interstate system is regulated by federal law. 

10 The legal weight on the steering axle is determined by the axle rating when travel is on the interstate system, and on other roads the steering axle 

shall not exceed 600 per inch of tire width. On all axles but the steering axle, no tire shall exceed 500 lbs. per inch of tire width. 

11 On Montanaôs road system the legal length of a two-vehicle combination is 75 ft. The legal length of a single trailer in a combination of two 

trailers is 28 ft. 6 in. The legal combination length of two trailers is 61 ft. The legal length limits for vehicle combinations in Montana vary. When 

the combination length of two trailers exceed 61 ft. or a single trailer in that combination exceeds 28 ft. 6 in., there is no overall length limit but a 

permit is required. 

12 When travel is on the interstate system, the legal weight on the steering axle is determined by the axle rating or tire rating, not to exceed 20,000 

lbs. When travel is on all other Montana roads no tire on a steering axle tire shall exceed 600 lbs. per inch of tire width. The legal weight shall not 

exceed 20,000 lbs. On a group of three or more axles, legal weight is determined by the federal bridge formula. No wide base tire shall exceed 500 

lbs. per inch of tire width. A tire is considered wide base when the tire width is 14 in. or greater. If the tire width is less than 14 in., the lbs. per 

inch of tire width are not considered. 

13 The legal GVW on the interstate system is 80,000 lbs. Montana does not issue a permit. Vehicles hauling divisible loads with a GVW over 

80,000 lbs. are assessed accordingly in motor vehicle registration fees collected. Vehicles with sufficient axles and bridge lengths can legally have 

a GVW of 131,060 lbs. when traveling on the interstate system. All axle weights must be legal. 

14 The overall legal length of a non-RTAC (Road Transportation Association of Canada) vehicle combination is 75 ft. 4 in. An RTAC vehicle 

combination is legal up to 90 ft. 3 in. when traveling on any road in Manitoba. 
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15 The maximum weight per tire shall not exceed the tire manufacturerôs weight rating or the width of the tire stamped on the sidewall multiplied 

by 10 kg/mm.  This equates to 550 lbs. per inch of tire width. 

16 The legal GVW on the TransCanada highway is 139,992 lbs. Qualifying RTAC vehicle combinations such as the Super B train can carry a 

GVW up to 139,992 lbs. Most vehicles will not exceed 137,787 lbs. 

17 On B1 routes, the legal GVW shall not exceed 105,005 lbs. On designated A1 routes a vehicle can have a legal GVW up to 124,559 lbs. On all 

RTAC routes the legal GVW is 137,787 and on designated RTAC routes the legal GVW is 139,992 lbs. 

18 The legal weight on a single axle is from 16,975 to 20,061 lbs., dependent on the route of travel. When a vehicle does not meet standards the 

weight may be less. 

19 The legal weight on a tandem axle is from 30,423 to 37,478 lbs., dependent on the route of travel. When a vehicle does not meet standards, the 

weight may be less. 

20 The legal weight on a triple axle is from 41,887 to 52,910 lbs., dependent on the route of travel. When a vehicle does not meet standards, the 

weight may be less. 

21 The maximum weight per tire shall not exceed the tire manufacturerôs weight rating or the width of the tire stamped on the sidewall multiplied 

by 10 kg/mm.  This equates to 550 lbs. per inch of tire width. 

22 The legal GVW on the TransCanada highway is 139,992 lbs. Qualifying RTAC vehicle combinations such as the Super B train can carry a 

GVW up to 139,992 lbs. Most vehicles will not exceed 137,787 lbs. 

23 On primary routes the legal GVW is 137,787 lbs. On primary routes designated as 63,500 KGôs, a vehicle can carry a GVW up to 139,992 lbs. 

On secondary routes the legal GVW shall not exceed 121,253 lbs. 

24 The legal weight on a single axle ranges from 18,077 to 20,061 lbs. dependent on the route of travel. When a vehicle does not meet standards the 

weight may be less. 

25 The legal weight on a tandem axle ranges from 31,966 to 37,478 lbs., dependent on the route of travel. When a vehicle does not meet standards, 

the weight may be less. 
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26 The legal weight on a triple axle ranges from 44,092 to 52,910 lbs., dependent on the route of travel. When a vehicle does not meet standards, 

the weight may be less. 
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Major Truck Classifications ɀ Harmonization: Impacts and Benefits 
 

Harmonizing N.D. vehicle weight limits with adjacent states will require North Dakota to change current 

weight laws that are applicable only to N.D. state highways and local roads.  The vehicle weight laws in 

North Dakota for the state and local roads system slightly vary with the weight laws for vehicles traveling 

on the interstate system.  N.D. weight laws for vehicles traveling on the interstate system are similar to 

vehicle weight laws in adjacent states, but with some variances. 

 

On the North Dakota state system and local road systems, exterior bridge length of the federal weight 

formula and the total number of axles are two of the five factors considered with determining legal GVW.  

Exterior bridge length is the measurement in feet from the center of the steering axle to the center of the 

rear most axle on a vehicle or vehicle combination.  When determining legal weight on a group of three or 

more axles or on a combination of axle groups, the interior bridge length of the federal bridge weight 

formula is not used. Current state law allows a group of three or more axles a gross axle weight up to 

48,000 lbs. The only requirement relating to bridge length is for each axle to have a minimum 

measurement of over 40 in. from axle center to axle center.  When the measurement is 8 ft. or more from 

consecutive axle to consecutive axle, it is considered the start of a new axle group. 

 

 
Figure 5: Illustration of Exterior Bridge Distance 

 

On the interstate system, interior and exterior bridge lengths and number of axles are considered.  Interior 

bridge length is as follows: 

1. The measurement in feet from the center of the first axle to the center of the last axle in a 

group of axles.   

2. The measurement in feet from the center of the first axle of an axle group to the center of the 

last axle in another axle group. 

3. A vehicle or vehicle combination can have more than one interior bridge length. 

4. The same rules apply relating to more than 40 in. from axle center or 8 ft. and greater. 
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Figure 6: Illustration of Interior/Exterior Bridge Distance  

 

A significant number of North Dakota motor carriers use state highways and local roads exclusively 

because of the higher weight allowed on the triple axle and other axle configurations that are not impacted 

by the interior bridge length of the federal bridge weight formula.  These motor carriers include, but are 

not limited to, the agricultural industry, sugar beet industry, companies hauling aggregate and road 

materials, and the oil industry.  With harmonization, vehicles with triple axles or with axles not meeting 

interior bridge length measurements may be impacted. However, these same vehicles with a triple axle 

may already have a reduced legal GVW (less than 94,000 lbs.) because the vehicle does not have 

sufficient exterior bridge length to allow all axles to haul maximum legal gross axle weights. 

 
Typically, vehicles that have an axle configuration with four or more axles in a group, have a total of 

seven or more axles, or have more than two vehicles in the vehicle combination will benefit. Some 

vehicles and vehicle combinations will not benefit and some would not be impacted by harmonization. 

 

The following information shows a comparison of current law to harmonization relating to GVW allowed 

and weight allowed on axle groups.  The number in parentheses following each vehicle type correlates 

with the illustration shown in Appendix A.  Appendix A shows current legal axle and gross weights based 

on axle configuration, weights with harmonization, and how interior bridge length may reduce weight 

allowed on vehicles. 

 

A. Vehicles impacted by harmonization typically will have a triple axle(s) or have an axle configuration 

that does not meet the interior bridge length requirement. 

 

1. Currently, a straight truck with a steering axle and triple drive axle (#1) traveling on state 

highways or local roads can legally have a GVW ranging from 56,500 to 60,100 lbs. The number 

of axles and axle configuration allow for the higher GVW; however the exterior bridge length of 

this vehicle typically reduces the legal GVW to less than 60,100 lbs. The triple axle is legal up to 

48,000 lbs. Carriers will purchase an approved equipment permit in order to carry a higher GVW. 

a. With an approved equipment permit, this vehicle can carry a GVW up to 64,000 lbs. and 

the triple axle is legal up to 51,000 lbs. 
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i. In 2015 the NDHP issued 586 permits, and in 2014 there were 659 permits 

purchased.  

b. With harmonization the legal GVW of this vehicle would range around 54,000 lbs. to 

55,600.  The legal weight on the triple axle would be reduced from 48,000 to between 

42,000 to 43,500 lbs. 

 

2. Currently on the state system a six-axle vehicle combination (#2) ï a truck-tractor with a steering 

axle and tandem drive axle towing a triple axle semitrailer will have GVW ranging from 86,000 

lbs. up to 94,000 lbs.  

a. In North Dakota, the length of a semitrailer ranges from 40 ft. to 53 ft. The shorter 

semitrailer length will result in a shorter exterior bridge length and lower legal GVW. 

i. The shorter semitrailer is usually used for the short haul such as from the field to 

farm or town. 

ii. The agriculture industry is currently using 40-ft. and 43-ft. tandem axle 

semitrailers. The trend is a move to 48-ft. and 50-ft. triple axle semitrailers. The 

longer triple axle semitrailer is more economical and feasible for the long 

distance haul. 

iii.  Vehicles hauling oil, water, and gravel typically use triple and quad axle 

semitrailers.   

i. Another trend seen in the agriculture and other commercial industry is the 53-ft. 

semitrailer with a quad axle or a triple axle plus a single axle.  Typically the four 

axle semitrailer is a special order from a commercial carrier hauling product and 

traveling on the interstate systems. 

b. This six-axle configuration is more prevalently seen on North Dakotaôs state highway 

system. 

c. With harmonization, this axle configuration will typically carry a GVW ranging from 

86,000 to 89,500 lbs. 

i. Harmonization will reduce the gross weight of the triple axle from 48,000 lbs. to 

range between 42,000 to 43,500 lbs. 

ii. The weight on the triple axle will be determined by the interior bridge distance. 

 

3. Currently on the state system, a seven-axle vehicle combination (#3) ï a truck-tractor with a 

steering axle and triple drive axle towing a triple axle semitrailer typically is at a GVW ranging 

from 92,500 to 105,500 lbs. when traveling on the state system. 

a. The length of a semitrailer typically ranges from 40 ft. to 53 ft. The shorter semitrailer 

results in a shorter exterior bridge length. As a result of a shorter exterior bridge length, 

the legal GVW is reduced. 

b. This axle configuration is more prevalently seen on western North Dakotaôs state 
highway system. 

c. With harmonization, the GVW of this axle configuration will typically range from 92,500 

to 99,500 lbs. 

i. With harmonization, the gross weight on each triple axle will be determined by 

interior bridge formula. 

ii. Typically the interior bridge length ranges from 8 to 10 ft.  The gross weight with 

an interior bridge length of 8 to 10 ft. ranges from 42,000 to 43,500 lbs. 
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4. Currently on the state system, a six-axle vehicle combination (#4) ï a truck-tractor with a steering 

axle and tandem drive axle towing a semitrailer with a tandem axle and single axle configuration 

is legal up to a GVW ranging from 94,000 to 100,000 lbs. 

a. The gross weight on the semitrailer is legal up to 54,000 lbs. 

b. The distance of 8 ft. from the center of axle 5 to axle 6 defines this as two axle groups, as 

dictated by current state law. 

c. The length of a semitrailer and exterior bridge length of the axle configuration are factors 

in determining legal GVW. Typically the exterior bridge length will limit the GVW to 

94,000 lbs.  

d. With harmonization, the interior bridge length would be used in determining legal weight 

on axles 4 through 6.  The gross weight on axles 4 through 6 would typically be about 

45,000 lbs. 

i. The GVW of this axle configuration would typically range around 91,000 lbs. 

 

B. The following vehicles, vehicle combinations/axle configurations, will benefit with harmonization. 

Typically these vehicles will have an axle group consisting of four or more axles and/or have a total 

of seven or more axles, and/or have more than two vehicles in the vehicle combination. As mentioned 

earlier, harmonization vehicle combinations that exceed 105,500 lbs. GVW cannot travel on the 

interstate system as a result of the ISTEA freeze.  In addition, ISTEA also froze the length limits of 

authorized vehicle combinations (NDAC 37-06) traveling on highways identified as part of the 

national network. 

 

5. Currently on the state system, a five-axle straight truck (#5) ï a straight truck with a quad axle 

group is legal at a GVW up to 60,100 lbs. 

a. The legal weight on the quad axle group cannot exceed 48,000 lbs. 

b. Carriers running with a quad axle straight truck will generally purchase an approved 

equipment permit, so when they are traveling on the interstate system, they are able to carry 

the same weight as authorized by permit on the state system. 

i. The permit authorizes up to 64,000 lbs. GVW, and the triple axle group is legal 

up to 51,000 lbs. 

ii. In 2015 there were 586 permits purchased, and in 2014 there 659 permits 

purchased. The cost of the permit is $15 per vehicle per calendar year. 

iii.  The lift axle is put down when the vehicle traverses from the state system onto 

the interstate system in order to comply with weight laws for the interstate. 

b. With harmonization, the legal weight on the quad axle group would be determined by the 

interior bridge length.  With an interior bridge length of 14 ft., (measurement from the 

center of axle #2 to axle #5) the legal weight on a quad axle would be up to 51,500 lbs., 

and the GVW would be legal up to 63,100 lbs. 

c. With harmonization, the permit may not be necessary. 

d. These trucks are typically used by motor carriers working locally and next to the 

interstate system.  

 

6. Currently on the state system, a two-vehicle combination with the following eight-axle 

configuration (#6) ï A straight truck with a steering axle and triple drive axle towing a full 

semitrailer with two sets of tandem axles is typically carrying a GVW of 105,500 lbs. 

a. With harmonization, the GVW based on the axle configuration could range from 122,000 

to 123,600 lbs. The interior bridge lengths may reduce the GVW to less than 122,000 lbs. 
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i. The total number of axles and interior bridge lengths between axles enable the 

axle configuration under this vehicle combination to carry the higher GVW even 

though the legal weight on the triple drive axle would be reduced from 48,000 to 

43,500 lbs. 

b. The overall length of this vehicle combination cannot exceed 103 ft.  The legal length of 

a single unit is 50 ft. and of a trailer is 53 ft. 

c. Movement would be allowed on the national network and on state highways designated 

for 110 ft.  

 

7. Currently on the state system, a two-vehicle combination with the following eight-axle 

configuration (#7) ï A truck/tractor with a steering axle and triple drive axle towing a five-axle 

semitrailer (a single axle, triple axle, and a single axle) is typically at GVW of 105,500 lbs. 

i. Current law allows the semitrailer to carry a gross weight up to 88,000 lbs.  The 

probability of the five-axle semitrailer hauling 88,000 lbs. gross weight is 

minimal.  The axle spacing from the first axle to the second axle is 8 ft. and 

greater. The distance from the center of the back triple axle to the very last axle 

under the trailer is 8 ft. and greater.  This semitrailer/axle configuration is not 

prevalent in North Dakota but has been seen.  

b. With harmonization, the GVW would typically be around 112,000 lbs. 

i. The 53-ft. trailer length limit and interior bridge will limit the GVW from 

reaching 120,100 lbs. GVW.   

ii. Based on the interior bridge length and number of axles, the five-axle trailer will 

weigh around 64,500 lbs. 

 

8. Currently on the state system, a seven-axle vehicle combination (#8) - a truck-tractor with a 

steering axle and tandem drive axle towing a tandem axle semitrailer and a two-axle full (pup) 

trailer (A-train or double bottom) is typically at a GVW of 105,500 lbs. 

a. With harmonization, the GVW for the axle configuration under this vehicle combination 

could typically be around 120,000 lbs. 

b. ISTEA froze the cargo-carrying length of the trailer combination to 100 ft. when travel is 

on the national network. 

c. On the designated state highways, the overall length shall not exceed 95 ft. or 75 ft.  This 

will reduce the GVW legal for this vehicle combination.  

d. On the interstate system, the GVW cannot exceed 105,500 lbs. ISTEA froze the GVW to 

105,500 lbs. A permit would continue to be required when the GVW is over 80,000 lbs. 

e. The A-train or Rocky Mountain double bottom is one of the most prevalent multiple 

vehicle combinations in the western states.   

 

9. Currently the eight-axle vehicle combination (#9) ï A truck-tractor with a steering axle and 

tandem drive axle towing a triple axle semitrailer, and tandem axle semitrailer (Super B-train) is 

carrying the GVW of 105,500 lbs. 

a. With harmonization, the GVW for the axle configuration under this vehicle combination 

will typically range around 123,600 lbs. 

b. ISTEA froze the overall length of this vehicle combination 110 ft. when travel is on the 

national network. 

c. On the designated state highways, the overall length shall not exceed 95 ft.  This will 

reduce the GVW legal for this vehicle combination/axle configuration.  
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d. ISTEA froze the GVW to 105,500 lbs. when travel is on the interstate system.  The freeze 

also requires the carrier to purchase a permit when the GVW is over 80,000 lbs. The 

Super B-train is a vehicle combination typically seen coming into North Dakota from 

Canada. 

 

10. & 11. Currently the following ten-axle vehicle combinations (#10 & #11) are carrying a GVW of 

105,500 lbs. 

a. A truck tractor with a steering axle and tandem drive axle towing a triple axle semitrailer and 

a full trailer with two sets of tandem axles. 

b. A truck-tractor with a steering axle and triple drive axle towing a tandem axle semitrailer and 

a full trailer with two sets of tandem axles; 

a. With harmonization, the GVW for the axle configuration under this vehicle combination 

allows for a GVW up to 129,000 lbs. 

b. ISTEA froze the cargo carrying length to 100 ft., when traveling on the national network 

i. With a 100-ft. cargo carrying length limit and this axle configuration, the interior 

bridge length requirement will easily be met. 

c. ISTEA froze the GVW legal on the interstate system. 

i. The GVW cannot exceed 105,500 lbs. 

d. The carrier must purchase a permit when the GVW exceeds the legal limit of 80,000 lbs. 

This vehicle combination is prevalent in North Dakota but the axle configuration is not. 

This vehicle combination has more axles than necessary to haul the legal GVW of 

105,500 lbs. 

 

C. The following vehicle combinations are not impacted, minimally impacted, or will minimally benefit 

with harmonization. 

 

12. Currently, the five-axle vehicle combination (#12) ï a truck-tractor with a tandem drive axle 

towing a tandem axle semitrailer and commonly known as the 18-wheeler is carrying a GVW 

of 80,000 lbs. on all highways in North Dakota. 

e. With harmonization, the GVW stays at 80,000 lbs. 

f. There is no benefit or impact with harmonization. 

g. This is the most prevalent vehicle combination/axle configuration in the United States 

and very prevalent in North Dakota. 

 

13. Currently on the state system a five-axle vehicle combination (#13) ï a truck-tractor with a 

steering axle and tandem drive axle towing a spread axle semitrailer will typically carry a 

GVW of 86,000 lbs. 

a. With harmonization, the GVW of this axle configuration will  

typically be around 84,000 to 86,000 lbs. There is no benefit and very little impact. 

b. The minimal impact will be because the current rule requires only 8 ft. between the 

two axles on the trailer to haul 20,000 lbs. per axle.  With harmonization, a distance 

of 10 ft. would be required between the two axles on the trailer (axle center to axle 

center) to carry 20,000 lbs. per axle. 

 

14. Currently on the state system, an eight-axle vehicle combination (#14) ï a truck-tractor with a 

steering axle and triple drive axle towing a four-axle trailer is typically at a GVW of 105,500 

lbs. 
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a. With current law, this vehicle has more axles than needed to carry the legal GVW of 

105,500 lbs. 

i. The fourth axle on the trailer typically used when traversing from the state 

system to the interstate system.  

b. With harmonization, the GVW for the axle configuration under this vehicle 

combination could range from 104,500 to 106,500 lbs. There is little benefit or 

impact.  

c. This vehicle combination has sufficient number of axles to benefit with 

harmonization.  The interior bridge length of 14 ft. allows axles 5 ï 8 a gross weight 

up to 51,500 even though the interior bridge length of 10 ft. reduces the gross weight 

on the triple axle group. 

 

15. Currently on the state system, a two-vehicle combination with the following eight-axle 

configuration (#15) ï A truck-tractor with a steering axle and triple drive axle towing a four-

axle semitrailer (triple axle and single axle) is typically weighing 105,500 lbs. 

a. Under current law, the axle configuration under the semitrailer, a triple axle and 

single axle is legal up to 48,000 lbs. and 20,000 lbs. respectively, provided there is an 

8-ft. distance from axle 7 to 8. 

i. Typically the trailer would not carry 68,000 lbs., but would carry more than 

48,000 lbs. 

b. With harmonization, the interior bridge length of 18 ft. from axle 5-8 will allow the 

trailer to weigh up to 54,000 lbs., and the 10 ft. from axle 2-4 will reduce the weight 

on the drive axle from 48,000 to 43,500 lbs. 

c. With harmonization, the GVW will increase to around 106,500 lbs. Even though the 

axle configuration will allow up to 116,000 lbs., the 53 ft. trailer length and interior 

bridge lengths will limit the GVW to range around 106,500 lbs. 

eyJ0eXAiOiJKV1 1465516281948 {B579849D-E070
 

Summary: 
 

UGPTI staff partnered with NDDOT and North Dakota Highway Patrol (NDHP) staff to identify existing 

North Dakota laws to compare them with federal laws as well as laws in Minnesota, Montana, South 

Dakota, and the Canadian provinces.   

In general, North Dakota allows 105,500 lbs. of gross vehicle weight (GVW) on the non-interstate system 

and 105,500 lbs. on the interstate system by permit.  North Dakota and federal regulations require 

checking for the interior and exterior bridge formula on the interstate but just the exterior bridge formula 

on the state system.  On local roads, the GVW is generally 80,000 lbs. unless otherwise designated.  

Allowable tire pressure is 550 lbs. per inch tire width.  North Dakota also allows up to 48,000 lbs. on a 

triple axle on the non-interstate system. On the interstate system and in all other states, the weight on a 

triple axle typically cannot exceed 42,000 to 43,500 lbs. North Dakota has a fairly extensive state system 

designated as the National Truck Network which allows a 110-ft. overall length. 

The federal government requires interior and exterior bridge formula checks on the interstate system.  The 

weight limit on the interstate is 80,000 lbs. in North Dakota and up to 105,500 lbs. with a permit.  Triple 
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axles typically cannot exceed 42,000 to 43,500 lbs. The Federal December 2015 Omnibus Appropriation 

recently allowed Idaho to change its interstate GVW to 129,000 lbs. These types of changes are unusual 

as federal weights have, in general, been frozen since 1991.  

Montana allows 131,060 lbs. on all state and local highways unless posted for less. The interstate system 

is designated as 80,000 lbs. with up to 131,060 lbs. through the vehicle registration process. Triple axles 

are restricted by interior bridge length and typically cannot exceed 42,000 to 43,500 lbs. anywhere.  

Triple trailers are allowed only on the interstate.  The legal overall maximum length on all highways is 75 

ft. On the state system, trucks cannot exceed 95 ft. in overall length without a permit. The National Truck 

Network in Montana consists of only the interstate system. 

South Dakota allows longer combination vehicles with a GVW of up to 129,000 lbs. on the national 

network. Other vehicle combinations do not have a maximum GVW when traveling on state or local 

roads.  GVW on the interstate is designated as 80,000 lbs. with up to 129,000 lbs. by permit. Triple axles 

typically may not exceed weights of 42,000 to 43,500 lbs. anywhere.  Triple trailers are allowed only on 

the interstate.  The National Truck Network consists of just the interstate system and segments of divided 

state highway where 110-ft. overall length is permitted.  Travel is allowed on all highways when the 

cargo carrying length of two trailers does not exceed 81.5 ft. on roads below the National Truck Network. 

Minnesota allows a GVW of 80,000 lbs. on all roads unless otherwise posted.  They require the interior 

and exterior bridge formula check.  The interstate allows a GVW of 80,000 lbs. with up to 88,000 lbs. by 

permit.  Triple trailers are not allowed in Minnesota.   

The Roads and Transportation Association of Canada (RTAC) regulates principal highways in 

Saskatchewan and Manitoba.  Basic RTAC limits are higher for tandem axle weights, tridem axle weights, 

and GVWs compared to the United States on both interstate and non-interstate highways. Manitoba and 

Saskatchewan allow 137,788 lbs. on the assigned system. Some designated routes in Manitoba and 

Saskatchewan allow up to 139,992 lbs. Canada does not use the U.S. version of the federal bridge formula. 
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Truck Configurations Important to the Study 
 

Because there are so many variations of trucks used throughout North Dakota, the UGPTI team identified 

a short list of the primary trucks that would be impacted if full harmonization with other states was 

pursued. This concept came from a similar FHWA study of truck size and weight. These configurations 

were presented to the THS steering committee on January 21, 2016, and were approved for inclusion in 

the study.  The impacted trucks are primarily those that use triple axles which could lose up to 6,000 lbs. 

of capacity if full harmonization was enacted. The number of vehicles fully impacted is unknown and 

may be minimal. The N.D. Legislature could exempt this situation for N.D. roads if desired, but this 

situation needed to be identified.  Trucks identified fit the following configurations shown in Table 3: 

#/Axles Single Unit Vehicle Axles 

4 Steering, triple 

5 Steering, quad 

  

#/Axles 

2 Vehicle Combinations 

Axles 

6 Single, tandem, triple 

7 Steering, triple, triple 

5 Steering, tandem, single, single 

8 

Steering, triple, tandem, 

tandem 

8 Steering, triple, quad 

 

 Table 3: Truck Configurations Included For Study 

 

The UGPTI team also recommended a short list of trucks for analysis of bridge, pavement, and 

commodity flow impacts and benefits; shown in Table 4.  These are generally long combination vehicles 

that currently carry about 105,500 lbs. in North Dakota but in some cases would be able to carry up to 

129,000 lbs. This category was used to evaluate changes in pavement deterioration due to fewer trucks 

carrying a fixed amount of commodities.   Truck examples are also shown in Appendix A.  
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# 

Axles 2 Vehicle Combinations Axles 

5 Single, tandem, tandem 

7 Steering, triple, triple 

5 Steering, tandem, single, single 

9 Steering, triple, single, triple, single 

 

 

 

 

3 Vehicle Combinations Axles 

7 

Rocky Mountain Double: Steering, tandem, tandem, single, 

single 

8 Super B Train: Steering, tandem, triple, tandem 

11 Steering, tandem, triple, tandem, triple 

10 Steering, triple, tandem, tandem, tandem 

 

Table 4: Trucks for analysis of bridge, pavement, and commodity flow impacts and benefits. 

  



   
 

  

NDSU UPPER GREAT PLAINS TRANSPORTATION INSTITUTE - NORTH 
DAKOTA TRUCK HARMONIZATION STUDY ς FINAL DRAFT  REPORT ς 
DECEMBER 12, 2016 

61 

 

Implications, Benefits and Impacts of Applying Federal and State 

Bridge Formulas  
 

The weight laws for North Dakotaôs state highways and local roads are slightly different from the weight 

laws for vehicles traveling on North Dakotaôs interstate system and in adjacent states.  A major difference 

is the use of the federal bridge formula.  On the state and local roads system, the exterior bridge length of 

the federal bridge formula is used; and on the interstate system and in adjacent states the interior/exterior 

bridge lengths of the formula are used. This difference is confusing for motor carriers and others. The 

differences in regulations are difficult to interpret and inefficient for the trucking industry, shippers, and 

enforcement. 

Harmonization of intra- and interstate truck weight laws would promote the efficient movement of freight 

and is in the best interest of businesses within the region.  Harmonization would reduce confusion, 

promote regulatory compliance and most importantly improve commerce. Uniformity in regulations 

would enhance the seamless movement of freight.  

Higher GVWs may especially benefit industries transporting perishable products.  Higher GVWs could 

significantly reduce total transport costs and increase the profitability of business. This would have a 

positive effect on the efficiency of freight and improve competitiveness in the region. 

Higher GVWs may result in less damage to the roadway with the right axle configuration. With larger 

payloads, the number of trips may be reduced resulting in less truck trips, which may result in less 

damage to the infrastructure.   

Harmonizing the federal bridge law, on state and local roads and using interior and exterior bridge lengths, 

for the straight truck with a triple drive axle pulling a full trailer with two sets of tandem axles (eight-axle 

vehicle combination) may increase the legal GVW from 105,500 up to 122,000 lbs. GVW.  This is a large 

increase in payload for this combination which is a truck of choice for many hauling in the oilfield.   

Benefits of not changing current state law and using only the exterior bridge length of the federal bridge 

formula are as follows: 

1. It is easier for the trucker to understand and follow.   

2. It allows a higher gross weight on a triple axle group (48,000 lbs.). 

3. It also allows for a spread axle trailer, 2 axles with a distance of at least 8 ft. apart, a legal up to 

40,000 lbs. gross weight.  The other benefit is it takes much less time for law enforcement to 

determine compliance. 

Industry has modeled vehicle axle configurations using the exterior bridge length formula in order to haul 

more weight.  Currently a triple axle group can weigh up to 48,000 lbs. when traveling on state and local 

roads.  A negative impact on the motor carrier and shipper is that implementing the interior bridge 
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formula rule would reduce the legal weight on a triple axle by about 6,000 lbs.  However, the vehicle with 

a triple axle group only fully benefits if the vehicle combination has sufficient exterior bridge length.   

With harmonization, the interior bridge length (measurement from the center of the first axle to the last 

axle) becomes one of the determining factors for gross weight legal on the triple axle.  Typically a triple 

axle will have an interior bridge length of 8 ft., 9 ft., or 10 ft. The legal gross weight on a triple axle with 

those bridge length measurements are 42,000 lbs., 43,000 lbs., and 43,500 lbs., respectively.   

The interior bridge formula may impact vehicles with a total of seven axles or less and that have a triple 

axle group.  The six-axle and the seven-axle truck-tractor and semitrailer with triple axles have become 

the vehicles of choice for many motor carriers traveling mostly on the state and local roads system. The 

six-axle truck-tractor semitrailer may be reduced from 94,000 GVW to 89,000 GVW. The seven-axle 

truck-tractor semitrailer may be reduced from 105,500 GVW to 99,000 GVW.  A six-axle and seven-axle 

tractor towing a shorter semitrailer will be less or minimally impacted.  The shorter semitrailer results in a 

shorter exterior bridge length, which results in a lower legal GVW.  Shorter semitrailers are typically used 

for the shorter haul from the field to farm or town.  The six-axle and seven-axle truck-tractor with a 

shorter semitrailer combination traveling on the state system is already only legal to 89,000 and 99,000 

lbs. GVW, respectively.  With the shorter triple axle semitrailers, there are fewer vehicle combinations 

impacted.    

A straight truck with a triple axle and sufficient exterior bridge length is can weigh up to 60,000 lbs. 

GVW.  Some straight trucks do not have sufficient exterior bridge length (27 ft.). The average straight 

truck with a triple drive axle, currently sold, has an exterior bridge length of 23 ft., which results in a 

lower legal GVW of 57,500 lbs.  To obtain the higher GVW, carriers can purchase an equipment approval 

permit.  The $15 equipment approval permit allows a GVW up to 64,000 lbs. and the triple axle is up to 

51,000 lbs. gross weight.  The vehicle must meet specific requirements.  With harmonization, the legal 

gross weight on this vehicle would typically range around 55,000 lbs., and the weight on the triple axle 

would range from 42,000 to 43,500 lbs. 

Another example would be the three axle configuration under a trailer and/or truck (Appendix A, #4).  

The three-axle configuration with a tandem axle and a single axle (8 ft. from center of the last tandem 

axle to the center of the single axle) can weigh up to 54,000 lbs. gross weight when traveling on the state 

and local roads system.   With harmonization, the gross weight on that same three-axle configuration 

would range from 48,000 to 49,000 lbs. 

Higher GVWs on North Dakotaôs state highway system will impact truck traffic volumes on state 

highways.  Vehicles with a GVW over 105,500 lbs. will be forced to travel on the state system and off the 

interstate system due to the federal law, ISTEA.  ISTEA froze the maximum GVW limit to 105,500 lbs. 

on North Dakotaôs interstate system. 

Currently, North Dakota issues an LCV permit in the winter, December 1 through March 7, when the road 

beds are frozen.  Vehicles with sufficient exterior bridge length and enough axles can permit up to a 

GVW of 131,000 lbs. All axle weights must be legal. In order to comply with the length limits set by law 
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(state and ISTEA), these vehicles are traveling on North Dakota state highways that are considered part of 

the national network.   

The most common truck configuration on the nationôs highways, a five-axle semi, would not be affected 

at all by changes in the bridge law.  The truck/tractor with a spread axle trailer would be minimally 

affected.   

Vehicles and vehicle combinations with triple axles and shorter exterior bridge lengths will be minimally 

or less impacted relating to GVW.  The following examples show the legal GVW limits when using triple 

axle semitrailers ranging in length from 40 ft. to 53 ft. in length. Note:  The shorter the trailer length, the 

lower the GVW due to a lower exterior bridge. 

 

Table 5:  Weight limits for various 6-axle vehicles 
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Table 6:  Weight limits for various 7-axle vehicles 

 

 
Vehicle/axle configurations 

Exterior  

GVW 

Interior 

& 

Exterior 

GVW 

Exterior 

ESALs 

per 

Truck  

Interior & 

Exterior 

ESALs per 

Truck  

#/Axles 2 Vehicle Combinations 
    

5 Single, tandem, tandem 80,000 80,000 2.379 2.379 

7 Steering, triple, triple 105,500 96,000 2.219 1.483 

5 Steering, tandem, single, single 86,000 86,000 4.304 4.304 

9 Steering, triple, single, triple, single 105,500 129,000 5.339 4.503 

      

 
3 Vehicle Combinations 

    

7 
Rocky Mountain Double:  Steering, 

tandem, tandem, single, single 
105,500 120,000 5.469 5.399 

8 
Super B Train: Steering, tandem, 

triple, tandem 
105,500 122,000 3.364 3.026 

10 
Steering, tandem, triple, tandem,  

 tandem 
105,500 129,000 4.444 4.121 

10 
Steering, triple, tandem, tandem,  

tandem 
105,500 128,000 4.444 4.121 

Table 7:  Weights limits and resulting ESALs for various long combination vehicles 
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Axle load equivalency factor (LEF) values were calculated by aggregating three values (Kawa, Naismith 

Engineering, AASHTO 93) and compared to the AASHTO 93 Appendix D LEF charts. All values were 

calculated with an assumed pt value of 2.0 and a SN value of 3.0. The calculated axle LEF values were 

then aggregated based on axle configuration to create the total vehicle ESAL value. 

 

  

Vehicle/axle configurations 
Exterior 

GVW 

Interior & 

Exterior 

GVW 

Exterior 

ESALs 

per 

Truck  

Interior & 

Exterior 

ESALs per 

Truck  

#/Axles Single Unit Vehicles 

    4 Steering, triple 60,000 54,000 1.204 0.836 

5 Steering, quad 60,000 63,500 0.521 0.614 

      

 

2 Vehicle Combinations 

    5 Single, tandem, tandem 80,000 80,000 2.379 2.379 

6 Single, tandem, triple 94,000 88,000 2.284 1.931 

7 Steering, triple, triple 105,500 96,000 2.219 1.483 

5 Steering, tandem, single, single 86,000 86,000 4.304 4.304 

8 Steering, triple, tandem, tandem 105,500 122,000 3.364 3.026 

8 Steering, triple, quad 105,500 104,500 1.5965 1.061 

8 Steering, triple, triple, single 105,500 116,000 3.779 2.993 

9 Steering, triple, single, triple, single 105,500 129,000 5.339 4.503 

9 Steering, triple, 5 axle 105,500 113,500 1.5555 1.047 

      

 
3 Vehicle Combinations 

    
7 

Rocky Mountain Double:  Steering, 

tandem, tandem, single, single 
105,500 120,000 5.469 5.399 

7 
B-Train:  Steering, tandem, tandem, 

tandem 
105,500 114,000 3.429 3.474 

8 
Super B Train: Steering, tandem, 

triple, tandem 
105,500 122,000 3.364 3.026 

10 
Steering, tandem, triple, tandem,  

 tandem 
105,500 129,000 4.444 4.121 

10 
Steering, triple, tandem, tandem,  

tandem 
105,500 128,000 4.444 4.121 

Table 8:  Weights limits and resulting ESALs for a variety of trucks 

Appendix A shows the implications and benefits to vehicle/vehicle combinations and axle configurations 

with current N.D. weight laws and with harmonization.  
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Summary: 
Having two different rules for axle weights hampers communication, making it difficult for the drivers to 

keep track of the rules that apply to where they are. It is confusing for dispatchers setting up or loading 

trucks and is time consuming for law enforcement personnel who must deal with and educate the drivers. 

The North Dakota Local Technical Assistance Program (NDLTAP) has taught ñTruck Weights of NDò 

classes across the state. Instructors indicated that it was difficult for drivers to understand that a triple axle 

can haul 48,000 lbs. on the state roads but has to drop to 42,000 to 43,500 lbs. (depending on bridge 

formula) when traveling the interstate system. 

With harmonization, vehicle combinations with seven axles or more will typically benefit. With 

harmonization, the legal weight on a four-axle group will increase and the legal weight on a triple axle 

group will be reduced.  A vehicle or vehicle combination with a triple axle group(s) that has sufficient 

exterior bridge length will be impacted.  A vehicle or vehicle combination with a triple axle group(s) that 

does not have sufficient exterior bridge length will be minimally impacted.  A five-axle truck-tractor 

semitrailer will not be affected at all by changes in the bridge law, and a truck/tractor with a spread axle 

semitrailer would be minimally affected. 

Pros of rules for state roads: exterior bridge 

¶ Easier for drivers to understand 

¶ Allows 48,000 lbs. on triple axles 

¶ Allows 40,000 lbs. on an 8-ft. spread axle (two single axles legal up to 20,000 lbs. each) 

¶ Requires less time for law enforcement to verify allowable vehicle weight 

Cons of rules for state roads: exterior bridge 

¶ If loaded with 48,000 lbs. on a triple axle, vehicle is unable to travel on the interstate system 

¶ The more axles under a vehicle combination, the shorter the exterior bridge length  

¶ Group of four or more axles, still limited to 48,000 lbs. for that group 

 

Pros of rules for interstate: interior bridge  

¶ Axle groups with more than three axles are allowed to carry more weight 

¶ Does not require a bridge length or approved equipment permit to carry the extra weight 

Cons of rules for interstate: interior bridge  

¶ When coming into North Dakota with four or more axles in a group and carrying the allowed 

weight, a truck would not be able to exit the interstate system legally (i.e., when a truck needs 

fuel) 

¶ More time consuming for law enforcement to verify allowable vehicle weight when considering 

all bridge lengths 

 

If the rules were changed to enforce interior bridge on all state and federal roads 

Pros: 

¶ Uniformity, less confusion 

¶ Trucks in North Dakota could load the truck and not worry about what state or federal roads they 

travel. 

¶ Axle group with four or more axles are allowed to carry more weight. 
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Cons: 

¶ 8ô spread single axles lose weight - minimal 

¶ Triple axle group legal weight is reduced by up to 6,000 lbs. 

¶ Requires more time when law enforcement is checking for correct weights  
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Outreach Efforts to Various Entities:  
  

A survey was given to the North Dakota Grain Dealers Association to determine the truck types used for 

grain movements and the likelihood of moving to larger truck configurations. A similar but more general 

survey was given to other categories of shippers. (See the following page for the survey.) The following 

entities were requested to complete a survey and/or provide comments on the study:  

¶ ND Associated General Contractors   

¶ ND Department of Commerce   

¶ ND Highway Patrol 

¶ North Dakota DOT 

¶ ND Grain Dealers Association 

¶ Johnsen Trailer Sales 

¶ ND Motor Carriers Association 

¶ North Dakota Port Services 

¶ North Dakota Petroleum Council 

¶ ND Corn Growers Association 

¶ ND Wheat Commission 

¶ ND Soybean Growers Association 

¶ ND Grain Growers Association 

¶ United Pulse Trading-AGT Foods 

¶ ND League of Cities 

¶ ND Township Officers Association 

¶ ND Association of Counties 

¶ American Crystal Sugar/Transystems 

¶ Basin Electric Power Cooperative 

¶ Recipients of Long Combination Vehicle Permits   

Responses from shipper-related entities generally indicated that their industry would benefit from heavier 

GVW regulations and would move to new configurations quickly. Many said they would move to them 

under requirement to comply with interior and exterior bridge formula. Shippers expressed concerns that 

full harmonization could impact the N.D. allowance of 48,000 lbs. for triple axles, and the N.D. 

Legislature should be aware of this variance with other states (other states are 43,500 lbs. on a triple axle). 

Local jurisdictional representatives expressed concern about geometric impacts to intersections ï both 

urban and rural. Existing local rural and urban intersections were not designed for LCV configurations.  

More detailed outreach information is provided in Appendix B.   
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Stakeholder Survey for Truck Size & Weight Harmonization Study 

 

Please send your completed survey to: 

Email info@ugpti.org or Fax 701.231.1945 

 

Name: 

 

Industry and/or Facility: 

 

1. Does your company operate its own truck fleet? 

Yes No (If you select "No" please proceed to the comment section)
 

 

2. What commodities are being hauled via truck? (please type your answers below) 

 

3. Approximately how many total truck miles does your industry/facility travel each year? 

 

4. If more cubic capacity is available via new truck configurations, would it be helpful to your industry? 

1 (Not at all) 2 3 4 5 (Definitely)
 

 

5. If more weight capacity is available via new truck configurations, would it be helpful to your 

industry? 

1 (Not at all) 2 3 4 5 (Definitely)
 

 

6. If North Dakota laws were changed to higher GVW but required compliance with interior and 

exterior bridge formula, would you invest in new or different truck configurations? 

1 (Not at all) 2 3 4 5 (Definitely)
 

 

 

Please complete the table on page 2regarding current and projected truck configurations for your 

industryôs traffic. 

 

 

We welcome your comments.  

 

 

 

 

All Individual 

Responses are 

Confidential. 

Survey results will 

be in aggregate. 

mailto:info@ugpti.or
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THANK YOU!  for participating in this survey. 

For any questions or comments please contact: Upper Great Plains Transportation Institute, North Dakota State University Ǒ Phone: 701.231.7767 

 

7. What specific truck configuration(s) are currently being used? Please indicate the current percent 

of truck volume using each configuration and your expectations for truck volume with the 

increased truck size and weight allowances in the chart below. 

Truck Configuration Current Percent of 

Truck Volume 

Percent of Truck Volume with a 

Greater Size and Weight 

Allowance 

Single-axle 

 

  

Tandem-axle 

 

  

Tridem-axle 

 

  

5-axle, one trailer 

 

  

7-axle, one trailer 

 

  

7-axle, two trailers   

8-axle, one trailer    

8-axle, two trailers   

9-axle, one trailer 

 

  

9-axle, two trailers 

 

  

Other (please specify the 

configuration(s) and number by typing in 

this box) 
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Data Mining - NDDOT Weigh-In-Motion and Classification Data to 

Identify LCV Corridor Usage. 
 

The objective of data mining the NDDOT weigh-in-motion (WIM) data was to determine volumes of 

various truck configurations identified for this study that are not included in the standard FHWA truck 

classifications.  The types of trucks that were being sought were LCV multi-trailer combinations 

identified earlier in this report. Identifying the volumes of these truck configurations is critical to 

determining what ESAL changes will occur with proposed changes to gross weight limits and 

harmonization proposals.  

NDDOT collects vehicle classification data throughout the state with portable and permanent counting 

equipment. This information is processed into the 13 FHWA standard classifications using the axle 

spacing length for each truck. This information is then further simplified for public reporting down to the 

number of single and combination unit trucks. Unfortunately, the axle spacing length information is not 

retained, which is what is required to determine the truck configurations outside of the FHWA 

classifications. However, the standard classification data were usable to verify where in the state the 

preponderance of LCVs exists. The FHWA Class 13 category covers all seven-axle or greater 

configurations.  Unfortunately, N.D. shippers commonly use tractor trailer combinations with tridems 

(steering, tridem, tridem), which fall into this category and can skew attempts to identify locations with 

LCVôs. Fortunately, NDDOT also collects permanent WIM classification data at 16 WIM sites 

throughout the state (See Figure 7 below).   

 

Figure 7:  Permanent WIM sites in ND 
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With this information, data mining was performed to determine the volumes of all configurations.  The 

volumes are then used to create factors that can be applied to portable classification data based on type of 

road and geographic area.  There were very few stations with data available for the whole year and some 

stations only had data for one year or the other.  

Overall, based on the data from these WIM stations, the higher percentage of LCVôs are on I-94, US 85, 

US 2, and US 83; all in the western part of the state. Presumably this is related to energy activity and 

shipments. Of the studied configurations within class 10 the 10b single, tandem, and triple make up 

almost all of that FHWA classification. And within class 13 the 10a single, triple, triple and 10b RMD 

were the only configurations with a notable percentage of the total. 

An additional objective of the study was analysis of seasonal trip generation. The foundation of this 

analysis would have been WIM data. As stated earlier, it was not possible to obtain year-round WIM data 

from any of the operating sites so it was not possible to derive any truck-size related annual or monthly 

factors.  
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Table 8: FHWA Truck Classifications Descriptions 

NDDOT collects vehicle classification data throughout the state with portable and permanent counting 

equipment.  This information is processed into the 13 FHWA standard classifications using the axle 

spacing length for each truck (see Table 8 for FHWA truck classification descriptions).  This information 

is then further simplified for public reporting down to the number of single and combination unit trucks.  

At this point the axle spacing length information is not retained, which is what is required to determine 

the truck configurations outside of the FHWA classifications.  Fortunately, NDDOTôs permanent WIM 

sites also collect axle spacing length along with the vehicle weights.    

FHWA 

Class 

Axles Description Configuration 

5 2 Single frame trucks, including camping and 

recreational vehicles, motor homes, etc. 

 

6 3 Three axles, single frame vehicles, including 

camping and recreational vehicles, motor 

homes, etc. 

 

7 4 Any four or more axles, single unit truck  

8 4 Any three or four axles, truck and trailer 

combination. 
 

9 5 Any five axles truck and trailer combination Single, tandem, tandem 

9a 5 New study configuration Single, quad 

10 6 Any Six or more axles truck and trailer 

combination. 
 

10a 6 New study configuration Single, tandem, tandem, 

single 

10b 6 New study configuration Single, tandem, triple 

11 6 Any combination of three or more units, one of 

which is a tractor or truck power unit having 

five or less axles 

 

12 7 Any combination of three or more units, one of 

which is a tractor or truck power unit having six 

axles 

 

13 7+ Any combination of three or more units, one  

which is tractor 
 

13a 7 New study configuration Single, triple, triple  

13b 7 New study configuration Single, tandem, tandem, 

single, single 

13c 8 New study configuration Single, triple, tandem, 

tandem 

13d 8 New study configuration Single, tandem, triple, 

tandem 

13e 10 New study configuration Single, tandem, triple, 

tandem, tandem 

13f 10 New study configuration Single, triple, tandem, 

tandem, tandem 
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With this information, data mining is performed to determine the volumes of all configurations.   The 

volumes are then used to create factors which can then be applied to portable classification data based on 

type of road and geographic area. 

The following bar charts are the results from each station where data were available.  Data were analyzed 

for the years 2014 and 2015.  There were very few stations with data available for the whole year and 

some stations only had data for one year or the other.  The FHWA class and study configurations are 

listed below on the x axis and if there were no trucks observed the class is not listed.  For Class 9, 10, and 

13, the percentage shown is the total for that class and includes all the sub-classes shown.  The sub-

classes such as 10a show the percentage of total trucks across all classes. 

 

 

 

Figure 8: 2014 WIM data from Station 1  

 

 

Figure 9: 2014 WIM data from Station 2 
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Figure 10: 2014 WIM data from Station 3 

 

 

 

 

Figure 11: 2015 WIM data from Station 5 



   
 

  

NDSU UPPER GREAT PLAINS TRANSPORTATION INSTITUTE - NORTH 
DAKOTA TRUCK HARMONIZATION STUDY ς FINAL DRAFT  REPORT ς 
DECEMBER 12, 2016 

76 

 

  

Figure 12: 2014 WIM data from Station 6 

 

 

 

Figure 13: 2015 WIM data from Station 6 
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Figure 14: 2014 WIM data from Station 7 

 

 

 

Figure 15: 2015 WIM data from Station 7 
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Figure 16: 2014 WIM data from Station 9 

 

 

 

Figure 17: 2014 WIM data from Station 10 
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Figure 18: 2015 WIM data from Station 10 

 

 

 

Figure 19: 2015 WIM data from Station 11 
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Figure 20: 2014 WIM data from Station 12 

 

Figure 21: 2015 WIM data from Station 12 
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Figure 22: 2015 WIM data from Station13 
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Overview of Truck/Trailer Characteristics 
 

Horsepower 

In 2009, Dike Ahanotu conducted a survey of trucking firms to develop a relationship between truck 

configuration and horsepower requirements. Although the survey results did not present individual 

configurations from Class 9 to Class 13 trucks, it did present a range of reported horsepower by GVW, 

which is representative of the individual configurations when legally loaded. For Class 5 trucks, survey 

respondents indicated that the typical horsepower range was 150-199. For Class 6 and 7, the reported 

horsepower range was 250-299. For Classes 9 to 13, reported horsepower ratings varied from 250 to 450, 

with the most often reported horsepower between 350 and 399. As the GVW increased, the average 

reported horsepower also increased.  

The widest variation in reported horsepower was at the GVW of 80,000. In this range, reported 

horsepower varied from 300 to 450. As the GVW increased above 80,000 lbs. the range narrowed to 350 

to 450 horsepower.  

The Western Uniformity Scenario Analysis presented horsepower ratings by weight/horsepower ratio. 

Similar to Ahanotu, similar horsepower ratings were shown for 80,000 and 129,000 lb. truck, albeit at 

significantly greater weight/horsepower ratings for the 129,000 configuration. The data presented in the 

Western Uniformity Study are presented in Table 10. 

Horsepower Requirements 
Select Weight-to-Horsepower Ratios and Gross Vehicle Weights 

Weight/Horsepower 

Ratio (pounds) 

Horsepower Required for Weight-to-Horsepower Ratio in Right 

Column 

Typical 

3S2* 

Tare 

Weight 

30,000 

lbs. 

Typical 

3S2* 

Partial 

Load 

60,000 

lbs. 

Maximum 

3S2* 

Load 

80,000 

lbs. 

Triples 

Uniformity 

Weight 

110,000 

lbs. 

Typical 

Uniformity 

8-axle 

LCV 

120,000 

lbs. 

Maximum 

Uniformity 

LCV 

129,000 

lbs. 

150 200 400 533 733 800 860 

200 150 300 400 550 600 645 

250 120 240 320 440 480 516 

 

Table 10:  Horsepower Requirements for Various Weight Trucks 
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Fuel Consumption  

 

Table 11: MPG for Study Truck Configurations   

Available at: https://www.fhwa.dot.gov/policy/otps/truck/finalreport.cfm 

 

 

Note that the above data in Table 11 were generated in 2000, and technology has improved fuel 

consumption in heavy trucks during the past 16 years. Based on a report called ñReducing Heavy-Duty 

Long Haul Combination Truck Fuel Consumption and CO2 Emissionsò in 2009, the average MPG for a 

five-axle semitrailer with an 80,000 lbs. GVW is around 7.18. Average estimated fuel economy for the 

newest truck models from Freightliner, International, Kenworth, Mack, Peterbilt, Volvo, and Western Star, 

is about 7.5 MPG. Based upon the new fuel consumption estimates, the data in the Table 12 were 

estimated.  

 

 

 

 

https://www.fhwa.dot.gov/policy/otps/truck/finalreport.cfm
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GVW(pounds) New MPG2 Fuel Consumption/Ton-

mile(Gal/Ton-mile)2 

105500 7.369 0.0026 

122500 7.057 0.0023 

105500 7.006 0.0027 

120100 6.756 0.0025 

105500 7.369 0.0026 

123600 7.037 0.0023 

105500 7.369 0.0026 

129000 6.946 0.0022 

105500 7.369 0.0026 

129000 6.946 0.0022 

60100 8.427 0.0039 

63600 8.257 0.0038 

105500 7.659 0.0025 

112000 7.533 0.0024 

60100 6.429 0.0052 

55600 6.936 0.0052 

94100 6.843 0.0031 

89600 7.014 0.0032 

105500 7.006 0.0027 

99100 7.135 0.0028 

86100 7.220 0.0032 

86100 7.220 0.0032 

105500 7.369 0.0026 

106500 7.350 0.0026 

105500 7.369 0.0026 

106500 7.350 0.0026 

80100 7.452 0.0034 

80100 7.452 0.0034 

  

Table 13: Estimated Fuel Economy of New Trucks at Various Weights 
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Emissions 

The Environmental Protection Agency (EPA) has developed estimates for the larger truck configurations, 

separated into single trailer and multiple trailer configurations. For these two configurations, estimates of 

VOC, CO, NOx, PM2.5, and PM10 were provided. Estimates of emissions measures for each 

configuration are presented in the following Table 14. 

Pollutant Single Trailer Heavy Truck Multiple Trailer Heavy Truck 

VOC 0.455 0.545 

CO 2.395 3.109 

NOx 9.191 10.990 

PM 2.5 0.215 0.238 

PM 10 0.233 0.259 

 

 Table 14:  Average Heavy-Duty Truck Emission Rates by GVW Class (grams per mile) 

Source: Average In-Use Emissions from Heavy-Duty Trucks, Environmental Protection Agency, 

Office of Transportation and Air Quality, EPA420-F-08-027, October 2008 

As shown in Table 14, the per-mile measures of all pollutants increase under larger truck configurations. 

However on a ton-mile basis, the per-ton-mile measure for all pollutants is less under larger truck 

configurations. This follows with fuel consumption insofar that as truck size increases, fuel consumption, 

and the resulting pollutants decrease on a ton-mile basis.  
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Origin/Destination Study of Intra and Interstate Truck Movements 
 

The Freight Analysis Framework version 4 (FAF4) database was obtained to provide estimates of truck 

movements originating and terminating within North Dakota and the rest of the United States. The FAF4 

database is maintained by the FHWA and the Bureau of Transportation Statistics. The FAF4 database 

provides estimates for tonnage and value by regions of origin and destination, commodity type, and mode. 

For the purpose of this analysis, not all commodities will be impacted by harmonization of truck size and 

weight regulations. Only commodities that are divisible and weight constrained will be impacted by any 

change in regulation. This section provides an overview of all commodities being shipped via truck. 

Specific commodity impacts are discussed in a later section. 

The following Table 15 shows the volume of truck shipments by commodity, including both interstate 

and intrastate truck shipments. Agricultural shipments, including cereal grains and other agricultural 

products, coal, crude petroleum and gravel are the largest truck shipments, by tonnage.  

 

 Commodity  Tons Trucked in 2015 Commodity Tons Trucked in 2015 

 Animal feed  7,922,558  Gasoline  1,648,030 

 Articles-base metal  1,015,741  Gravel  32,993,070 

 Base metals  907,460  Logs  121,703 

 Basic chemicals  466,157  Metallic ores  11,597 

 Building stone  40,128  Milled grain prods.  992,533 

 Cereal grains  72,675,411  Natural sands  6,182,743 

 Coal  5,164,899  Nonmetal min. prods.  8,687,929 

 Coal-n.e.c.  1,714,778  Nonmetallic minerals  210,245 

 Crude petroleum  482,801  Other ag prods.  41,436,271 

 Fertilizers  3,756,487  Waste/scrap  2,143,765 

 Fuel oils  4,264,635  Wood prods.  1,315,224 

 Total = 194,154,163 

 

Table 15:  All Truck Shipments by Commodity 

 

The following Tables 16 and 17 outline the volume of trade between North Dakota and the rest of the U.S. 

The first table presents the total truck tons terminated within the North Dakota by origin state. The 

tonnage estimates include all commodities. The three largest trade partners all adjoin North Dakota: 

Montana, Minnesota, and South Dakota. As most of these movements are bulk commodities, it is 

expected that as the origin and destination distance increases, a larger share of transportation is likely to 

move via rail, barring any commodity-specific characteristics which necessitate truck transportation.  
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Origin State  Tons Trucked in 2015 Origin State  Tons Trucked in 2015 

 Alabama  684  Nevada  2,024 

 Arizona  11,724  New Hampshire  399 

 Arkansas  6,017  New Jersey  15,360 

 California  29,621  New Mexico  3,756 

 Colorado  272,457  New York  3,820 

 Connecticut  13,143  North Carolina  21,472 

 Florida  4,890  Ohio  34,821 

 Georgia  4,505  Oklahoma  80,421 

 Idaho  115,299  Oregon  8,798 

 Illinois  480,832  Pennsylvania  29,297 

 Indiana  128,336  South Carolina 12,016 

 Iowa  246,022  South Dakota  3,044,723 

 Kansas  63,238  Tennessee  10,303 

 Kentucky  5,719  Texas  332,596 

 Louisiana  16,972  Utah  17,898 

 Massachusetts  613  Vermont  88 

 Michigan  88,259  Virginia  183 

 Minnesota  6,781,726  Washington  12,366 

 Mississippi  9,734  West Virginia  1,512 

 Missouri  83,040  Wisconsin  290,922 

 Montana  2,307,424  Wyoming  52,891 

 Nebraska  220,218   

 Nevada  2,024   

Total = 14,866,135 Tons 

Table 16:  Truck Tons Terminated in North Dakota by Origin State 

 

The next table further describes North Dakotaôs trading partners within the United States, but presents 

tonnage which originates in North Dakota and terminates outside of the state.  
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Destination State  Tons Trucked in 2015 Destination State  Tons Trucked in 2015 

 Alabama  29,663  Montana  417,927 

 Arizona  642  Nebraska  96,032 

 Arkansas  30,377  Nevada  29 

 California  297,859  New Hampshire  7,308 

 Colorado  42,777  New Jersey  36,807 

 Connecticut  53,288  New Mexico  9 

 Florida  47,342  New York  37,293 

 Georgia  123,970  North Carolina  134,337 

 Idaho  17,203  Ohio  199,304 

 Illinois  394,965  Oklahoma  65,689 

 Indiana  189,463  Oregon  28,869 

 Iowa  86,099  Pennsylvania  188,366 

 Kansas  16,224  Rhode Island  618 

 Kentucky  167,454  South Carolina  5,700 

 Louisiana  13,649  South Dakota  1,948,968 

 Maryland  19,040  Tennessee  43,709 

 Massachusetts 27,515  Texas  77,651 

 Michigan  58,303  Utah  8,636 

 Minnesota  1,746,879  Virginia  15,556 

 Mississippi  59  Washington  23,253 

 Missouri  464,034  Wisconsin  117,347 

   Wyoming  3,428 

 Total = 7,283,638 Tons 

Table 17:  Truck Tons Originated in North Dakota by Terminating State 

 

The following Table 18 presents the total tonnage shipped via truck within North Dakota by commodity. 

As before, cereal grains, other agricultural products and gravel account for the highest volume by tonnage. 

It is likely that these movements are relatively short in length due to the distribution of agricultural 

marketing facilities and aggregate locations throughout the state.  
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Commodity  Tons Trucked in 2015 Commodity  

Tons Trucked in 

2015 

 Animal feed  5,983,337  Gasoline  1,200,494 

 Articles-base metal  424,154  Gravel  30,879,400 

 Base metals  325,817  Logs  108,074 

 Basic chemicals  233,956  Metallic ores  10,865 

 Building stone  38,488  Milled grain prods.  685,281 

 Cereal grains  65,836,586  Natural sands  6,166,628 

 Coal  5,135,083  Nonmetal min. prods.  6,090,608 

 Coal-n.e.c.  915,121  Nonmetallic minerals  105,380 

 Crude petroleum  17,225  Other ag prods.  38,733,355 

 Fertilizers  2,783,729  Waste/scrap  2,115,860 

 Fuel oils  3,477,083  Wood prods.  737,864 

 Total = 172,004,389 Tons 

Table 18:  Intrastate Truck Tonnage by Commodity 

 

In addition to the intrastate movements described by the FAF4 data, an origin-destination model was 

developed specifically for agricultural and oil-related movements. This model was developed as part of 

the County, Local and Tribal Road and Bridge Needs study for the North Dakota Legislature. Agricultural 

movement originations were aggregated to the township level. All agricultural destinations (elevators, 

processors, transload facilities) were modeled at the physical location. Oil-related movements were 

modeled at the spacing unit (1,280 acre) level and destinations were modeled at the physical location. 

Volumes estimated were based upon the current rig level of 30 operating rigs. Existing production was 

indexed by the proportion of gathering pipelines to estimate truck trips and trip lengths as a result of well 

production.  
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Cost Per Ton Mile of Various Truck Configurations 
 

The UGPTI Truck Cost Model (TCM) was used to estimate total truck costs in three configurations: 

80,000, 105,500, and 129,000 lbs. The TCM is an engineering-economics model which estimates 

individual truck cost components based on variations in truck configuration, tare weight, payload, speed, 

and utilization. The TCM separately estimates variable-cost (distance-related) and fixed-cost components.  

Inputs to the TCM include trip specific components and cost components. Trip components include 

volume of commodity, travel speed, trip distance, percent loaded and empty miles, wait time, truck type, 

truck configuration, GVW, payload, and tare weight. Cost components include fuel cost, interest rate, 

opportunity cost, sales tax rate, license and registration, labor cost (waiting and driving), and management 

and overhead, tractor and trailer prices, useful life, tire prices, and annual utilization. For comparison, 

truck costs were estimated for two common configurations and the maximum allowable weight under 

harmonization being 129,000 lb.  The following table presents the per-mile costs for these three truck 

configurations. 

    GVW   

             80,000             105,500             129,000  

Variable Costs   Per Mile   

Fuel Consumption  $            0.41   $               0.45   $               0.48  

Maintenance  $            0.09   $               0.10   $               0.12  

Tire Wear  $            0.05   $               0.07   $               0.08  

Labor - Driving  $            0.33   $               0.33   $               0.33  

Labor - Waiting  $            0.15   $               0.15   $               0.15  

Total Variable Costs  $            1.02   $               1.10   $               1.16  

        

Fixed Costs   Per Mile   

Equipment Cost  $            0.48   $               0.48   $               0.59  

Insurance  $            0.09   $               0.09   $               0.09  

License & Reg.  $            0.02   $               0.02   $               0.02  

Sales Tax  $            0.02   $               0.02   $               0.03  

Opportunity Cost  $            0.18   $               0.18   $               0.24  

Overhead  $            0.10   $               0.10   $               0.10  

Total Fixed Costs  $            0.90   $               0.90   $               1.06  

        

Total Cost  $            1.92   $               2.00   $               2.22  

 

Table 19:  Per-mile costs for 80,000, 105,500 and 129,000 lb. Truck Configurations 
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The 80,000 lb. configuration has a total cost of $1.92 per mile. Due to increases in fuel consumption per 

mile and slight increases in equipment cost, the 105,500 lb. configuration has a total cost of $2.00 per 

mile. Further increases in fuel consumption, tire wear, and equipment cost result in a cost of $2.22 per 

mile for the 129,000 lb. configuration. As expected, as the truck GVW increases, the per-mile cost of 

transportation will increase. However, for an accurate comparison of the economic efficiency of these 

three truck configurations considering payload, a ton-mile comparison is required. Table 20 presents the 

average costs per ton-mile by cost component for the three truck configurations. 

 

    GVW   

       80,000     105,500       129,000  

Variable Costs   Per Ton-Mile   

Fuel Consumption  $    0.016   $    0.013   $      0.011  

Maintenance  $    0.003   $    0.003   $      0.003  

Tire Wear  $    0.002   $    0.002   $      0.002  

Labor - Driving  $    0.013   $    0.010   $      0.008  

Labor - Waiting  $    0.006   $    0.004   $      0.004  

Total Variable Costs  $    0.041   $    0.032   $      0.028  

        

    

Fixed Costs   Per Ton-Mile   

Equipment Cost  $    0.019   $    0.014   $      0.014  

Insurance  $    0.004   $    0.003   $      0.002  

License & Reg.  $    0.001   $    0.001   $      0.000  

Sales Tax  $    0.001   $    0.001   $      0.001  

Opportunity Cost  $    0.007   $    0.005   $      0.006  

Overhead  $    0.004   $    0.003   $      0.002  

Total Fixed Costs  $    0.036   $    0.026   $      0.025  

        

Total Cost  $    0.077   $    0.057   $      0.053  

 

Table 20:  Per-mile costs for 80,000, 105,500 and 129,000 lb. Truck Configurations 

Due to the relative increases in payload as GVW increases, the ton-mile costs decrease as the vehicle 

GVW increases. This is due to a number of factors. First, fuel consumption increases at a lesser rate than 

the rate of GVW increase. Labor costs decrease on a ton-mile basis as well, as the labor cost is spread 

over additional tonnage at consistent travel speeds. Fixed costs also decrease on a ton-mile basis as 

equipment cost is not proportional to payload. 
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Pavement Cost Analysis for Various Truck Configurations 
 

Truck Volumes: 
The FAF4 database was used to provide estimates of truck movements which were likely to move to a 

larger configuration given harmonization of truck size and weight regulations with Montana and South 

Dakota. Due to existing regulations in other states, only traffic which originated or terminated in 

Washington, Oregon, Idaho, Montana, South Dakota or North Dakota is considered as potentially 

changing. Moreover, only commodities that are weight constrained and divisible are included in the 

analysis.  

The truck configurations in use outside of North Dakota are unknown. Shipments originating in western 

states which currently allow 129,000 lbs. have two options upon entering North Dakota. First, the second 

trailer may be disengaged, allowing for legal hauls under North Dakotaôs current regulatory environment. 

Second, the GVW for the entire trip may be decreased, thereby allowing the shipment to travel seamlessly 

between North Dakota and surrounding states. As the configuration outside of North Dakota is unknown, 

the ESAL factors are only applied to North Dakota highways. Additionally, in later sections describing 

benefits of harmonization, user benefits which accrue in states outside of North Dakota are not estimated. 

The next table outlines the commodities that were shipped by truck in 2015 that are likely to benefit under 

truck size and weight harmonization.  It should be noted that in this table, all movements are considered 

to be eligible to move up to a higher GVW due to the commodity characteristics.  Many of these 

shipments originate or terminate on local roadways, and shipments may not be navigable due to roadway 

geometry or other operational limitations.  As noted above, each of these shipments either originates, 

terminates or originates and terminates within North Dakota and Idaho, Montana, Oregon, South Dakota, 

and Washington.   

The likelihood of these shipments occurring in larger truck configurations depends on:    

1. Origin location roadways 

2. Destination location roadways 

3. Required facilities for loading/unloading 

For example, cereal grains generally originate at fields served by county or township roads. If the 

roadway geometry is not amenable to longer truck configurations, the likelihood of adopting those 

configurations is minimal. Most of these shipments terminate at grain elevators or processors which are 

often located on a federal aid county road, state highway, or U.S. highways. Most elevators would be able 

to accommodate longer combination vehicles using existing loading/unloading equipment.  This shipment 

would then be origin-constrained, resulting in a truck configuration which is less than 129,000 lbs. For 

this reason, the estimates presented in Table 21 assume that the existing infrastructure is sufficient to 

handle LCVs at 129,000 lbs.  
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Commodity  Tons Shipped   Current 

Configuration  

 129000 lb.   

Animal feed             7,922,558                    226,359               188,632  

Articles-base metal             1,015,741                      29,021                 24,184  

Base metals                907,460                      25,927                 21,606  

Basic chemicals                466,157                      18,646                 11,099  

Building stone                   40,128                        1,147                       955  

Cereal grains          72,675,411                2,907,016           1,730,367  

Coal             5,164,899                    147,569               122,974  

Coal-n.e.c.             1,714,778                      48,994                 40,828  

Crude petroleum                482,801                      13,794                 11,495  

Fertilizers             3,756,487                    107,328                 89,440  

Fuel oils             4,264,635                    121,847               101,539  

Gasoline             1,648,030                      47,087                 39,239  

Gravel          32,993,070                1,319,723               785,549  

Logs                121,703                        4,868                   2,898  

Metallic ores                   11,597                            331                       276  

Milled grain prods.                992,533                      28,358                 23,632  

Natural sands             6,182,743                    176,650               147,208  

Nonmetal min. prods.             8,687,929                    248,227               206,855  

Nonmetallic minerals                210,245                        6,007                   5,006  

Other ag prods.          41,436,271                1,657,451               986,578  

Waste/scrap             2,143,765                      85,751                 51,042  

Wood prods.             1,315,224                      37,578                 31,315  

Total        194,154,163                7,259,678           4,622,718  

 

Table 21:  Weight-Constrained, Divisible Shipments with Potential to Move to Larger 

Truck Configurations  

Table 22 on the following page outlines the weight-constrained, divisible shipments which meet the 

likelihood criteria for moving to larger truck configurations. In this scenario, agricultural movement and 

gravel shipments are adjusted due to the origin or destination roadway criteria.  

  












































































































































